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(jUujUlg OoljgJI 



JLaVI Jl2jlj i4x.ljj.Jlj i .Ull 3 J i nil J^LSil.! (j^a j-jjSLI! (Ja- 

dJJfcj <_£ Cr^ ^> "'.'H SijuJj! .-»! »IU~tl «uiaj ££J J-O^cJ jdl JoLjJ! 
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V <d_JLjJL>. . <_j_u3j_a [C,\ d j ■* j .U vie 4_u1jj 

4jr JI UJ ' A **' ~" * ' i L_jJl^>- I cL^ct-a t^£- 

^JL-C-TlJvI L-jL-UlJ>-J 4_Lj1jJ_J1 ^lajJLl ^ « mU d_i_u1jj 

(j_ul_i_uVl 1 j_A (^^-J-Cj t J in"! i nil ijr 3 
L^Lea-JLJ cLljIjjJI ^lalj—aVl U-uu 1 ajlsej 

(JJLi £j-\_UjjVl J-tiuTi-t-U ^^yjijjJI (_p3j»lLj3 t L-^-UJ-l! 1 

<L>»j Jl_) » Lj CUjjv 4_lLu ^jj l^3-Lc 4j9^Lc L^J 
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^jLtlu-i 4 ( j_ul_<J1 d_ol_C d_tj>. ^Lifoj^ (Jij-LaJI ( j r a Jo- JJ LafT .5uL9aJI 
) ale I 1 p J Ltj^Ja JLalo-lj i4_uljaJI (_p3lj_aVI ijlijljj 4jt-jjja 

^MJaVI Jj^iS (J-a-£J pjl i a (J-ala (jr^- ir-i-»Jl lJ £ L-l^ja fjn-r ~,i Ji^j>.^j 
JlS (_p3j_o jj jk* £_LL 1 4-uJaJ I gjl i a-lllj iSjLjJL>J! 4_uljjJI CiLal uu^al 
O^c-jJI ^1 Lgjl j «LiCjJ! dJJj LulSJUj .JjLtaj ^ t>J* 1 " dials 3l_o> (j-a (J-*^=J 
«G|j_uLjj 4JLaIo-lj 'j LajJI sLtjiaJa dll j ( _ ;r 3 Laj i 4_iIj>o J jiaiJ I jjLi^a (jx. 

(_L£ (j^-i (j-a-3 i i"i "i i a i—Sjyjjs (jj^'jj O^J- 0 4j^1j ^l^s. <_LJLl& 

(^Ijlj pjtJL>.| (jL£ i4-uLtajj_iJI CjI jri uu i nU ( _ ;r 3 £^L«U I ^l<j/ji \l 1 jjj_<i 1 £. 

(j^l—aJo JlJ^_i (J-aJa <LjLa ^ tl^J . 4j1j^oJ1 ijr II Jj-^VLi i_£3-*-i ( _paj-a jj-* 
(j-a 4j|_tLi 4j^1j ^1 ^s-J id i "J*ij-!1 4-lJLuj>JI Cil_a>j mi" 11 JL>.Li QajLi^a 4j^1j 
jt 4_uljj » n 1 1 nt ijr ll L$-La 4_jJLc d 1 1 ni t^_yla£ i aliejj ^jjjj^j (J^jLlII 

I jLtj ^J-^^ (jr-'l ii-i^ (j -0 J '"' ' ^J^J ^ £ ^'j>" (_p=lj-aVI ijJLai La (jjl 
jjSLaj i rn^j SLgJjjU-*. ( _ ;r a> Laj Sj«_ajj_j£. (jjj (JjjLlI! jfit i ( _ ;r 3 j-#-laj 

ii_jLiSLJI lj_o> ^ I g-ilc SjLj.'iM JjLa- i t .1 ^^1 3 I* i ..VI ^j^*; ^jLai SL^jjjo 
Lgj| VI i4-*jLS/ 4_uljJ (jlslj-al 4lla^/l ^J-i= (J^>- 

LgJLSjjl 42jjJa 4_uljjJI ,_pslj_a^/l I allgeJ . JLaJa^/l JU£. w Lac 

' w ' ' ^^ll -r i itv * i |j la ' «a I j^paj-a-S . 4_o* ^J^o-toJI I ^**'*^ "° (jr^ ' flJ^tiej l_a^ 

j^cJlJIj Qa_L>J! <QL LgL>.J i^LajJI 4j>- i h ll ( _ ;r 3 ( _ ;r ^c ; jjjG ' fljj ^1 i^^jj ^ jJI 
^jJI i ijr JL-a^a->J1 t_a_jlll! jj^J- 1 ^^ lX>^\ ^JjjJa j^)^ J aj * * t^la III jj-^ 

<■ ii mm m£J-11 jj-u^L-u m^Lj ( _p3^aj .tilljj I o j**' a j * rt ^JlC jj-* p-^J-^Lj ijji^ -5 ^^ 
eJj-K-J ' (j J II (j^-J J ~ ' J LS^'j iCjjjsII mJJiJjj i^LajJI Lj^ti. ^Jl^j 
<l J It iU L)^L>JI Luij-jI i^y2>j-a j mi" fjj .jji 4 - 1 ^^ ^— 9-*^ J-al ^4^- 

j^paj-LI IjLA aj * 1 .4j9jI_3^Ij i la i ■■j**'^ I ( _^-a_u^1 j^s_JI ( _^aojv cLala_La ^jl'C i n 
J^"'j^ i^^IjjJI ^jJI i— ajj-i (_p=j-a Lai .(jJaJ^I t3i>^ (J^ 3 ^' Cr'l 
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i^i^l L^-a IjjJ SjIjjJI C-jJGj ■ La "*» jVj^/l ^1 CjI^jsV! (jjj-la <2>C 

2 j lLS-11 (jlalj-a^lj ^J_JI JaJLJa ^1 a3jl£ i4jtjl uiJI <_palj_a^/l <j-a JljJijlILi 
^^palj-aVI ^yuuj < d ^ ■ gaie uJI aI ■ a a )[j < w LaaJI ( alseoJIj^S! i tJI^ (jLLaj-*_oJ1j 
j» jjjj (_^II c^'j-^' -iL> «" < nVl 4j>.j.} (_>"L"'2?Lj 4jLi^j^I JL*1*jj . 4j jJL-»JI 
id j a i ii -»JI '"'I a-LaaJI (_L£ JjJLjo i u U 4-uljjJI (_La^aj<JI LtJLjJLajj 

(j-C dJJjl^j i4_al_2JI La J jl i(jjV! 4 n •>■ i« i"m J) I cH^' L ^"^ *' -9"*"" 
JjJLso ( _ ;r 3 j<u-uL>J! JJ^JI ^L^_oJ1 i—uJj Ca> id jlSttl Ol a usl\ (jiajtj JjJ-3u 
j_aVI (j< » (jl I m!<* LLflij . sL^jJIj pi a ) i -»~ tl^ tClLLi^aJI ijJLfli (j-a j_uSLII 
\l ,",t 43!j^J! (~iU~i i ..I La lj_uSLa t<— il 1 i uVI (_LvS nr ! SjvjJj 

. uajjJI j_L«jJlj ^^Laij-VI I alaeoJIj j a a 1 1 j 

cH»j*J» ilMiriKI -2 

j-i£LajLllj 4 4_uLl*i_jSL1I _}1 (j-a j-uSLILi j3GD (_^£>La- mi^M 4-iL?r-**( i ul i_£lLL?cj 

. d j * j j II Cjlj-iilll (jiajLil 3-1 La- "i i .i^L! LIj-lLiLs (j-«£j 4-uljjJI Ltlal^. J^Li- 
d o g U CjLajij-i'^l JL>.^/ ^^_al ui3»l ' aj aj (j-a_a Q^-^ '"'^1 (_>^aju Jl>.^oj ^"i a Q 
jj'^JJ ' '"'l*^ '"J a -6-jj^aJj>JI j<uj_ll jjtj n_JaiiJI (jiajVI ClLil aX (^ 

jl j_a j» JLflij tLu 4jJLaX. ( _ ;r 3 j»_fl>Li_uj (_ylll 4-U LLa-i$J I jl jll dJJj ( _ ;r fli CjLxjj_l^/l) 

jq_^JjL_lj J_t£. jL>. j aij j^-iaL^tjIo^l * )Lt-£ajj . («LuLui_j£LJI p i n~>J1 

JlajlJJ .(jLo.^1 (j^aJLJ SLbaJI ^1 (.g-ijj La-a i ((jJj-jj-uVL^) 3jjJ^/I (j^aJLJ 
^ La i i ii -»JI CjLa-ij_il ^Lul JJl»Iu cJj-o. iSjIj^JI ^1 j<uj_i^l I jLdi (jl jJl3 

^1 CjJ^/ J-aJ«JI (^>c cALaaJ '"«■ ) jj (_pJlj iCjLUjJI ji 4jjIj^JI JjsI ^jlII 
4jjj)j-UaJI 4_ulj^aJI CjLaaljtXI CjI_Lj_>JI (J_a_r»oj 1 I Jila^ ^o-ij-il ^jl JLa\£ 

iJ/UtJIj j » i"itl (jaJ (j_a 4jjI ^olu La 4-1 J)j i n 11 ^^j-^ . (jj->^II p i h'kJI £ LLlI 

el La j ■ ■ .tl ,_£jj>.^/| , ~.l A , ^.tl J^j tj i i"itl ^j-ij i4jsLoJI (J^Jaj i_ij^/l JSLl/j 
^Jl (J_o* (j-a Cjl_a_t-£aJI i>J_A I ajj I ^L] L^ajj-La jj^J 3-*-° t -^ > " ^ |j 

.4_ajLs d)La=_a_t-£5 ^5 CjLu_>JI 4_a_jJijj c_t-j^pJ ' a ^"'^ 1 J)J ^"'* ' "J 'J-^' 
^jdl ^jjV '^L»"j 3^jjtl J^Laj (ji^ ^jjs-VI SJlaVl (jjij 

j<s-C.jJLi SjLc jajj-iVI I j_fl> j ^ Laj !>L3 .4jj-!I (jLLaj_<jj <_)iaj^a J^-Li ^1 i^^Jj 



(jUujUlg OoljgJI 



^jLLsj-i-uJ (j^-LojJL! <^-\_L>.J_U jj-* 3 4_jLt-£sl ^JL£. t. M I nj . ijr JJj^tHj! p_lj-l^/1 

J a La l_J jJjj LaJ_t£. VI L^j ^Jju * 4 j ♦ j i U «Lu1jj J-iis (J_a1 j^. l_La 

JLLUt i^y-i-C Jj_t-£L_>J1 p #**'.' r J (J-* f^J-^W i Lh^ t - A -^' Lh* LhLhi-^' L_ ^J^*- 1 

I j-jjji UiU a Li! jr: L$l£ 43Lp. 'f^i^-" Jr^ J^ 3 eS^j 

jLti- dJJj . 4_UI Squill JLr>o 4j| 4jJJ j la <J q] (_j-»-J-y V i«G1jL«Jj 

(jSLIj t^fljlr I (Ja. i«U (Ji- jdJI (jSLxj i^jUILi (jj^j^/l 

j I t-» V I ^ -r JLjJljso tfJULJJ ^IjijJ! (J^S Sj_u^ -ij-il' cLiJjij i ii a w fl jj 

I o 1 "t a 4jI (jinn V ^1 liil . «Laj^>l J-i^ (JLalo! 4jjj>.LlI! 
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.. , La II U^U-j lft LTjJ!j Sj^ljJ! LpJ-jJij jdll 

£.l_*_a^M 4-jLLaJ Li^L>.j ijj-^^J-*^^ (^paLj-S-iVl 
fiLoiliitA ^-ilj^ Lj^I^JI £J-A (jli^j . 

i Lj-Q-ui3. (j-* 4_lL>. jj^_tLa J/\_i-a^>. ^jJI ^j>- <LuLj jJ£^ 
i4_u_u jr) ' " 0 "* - ^re_i <_>Jaj 

(J_j_3 ^/t_L>J1 (j^a_Lj_a jJ^IjLj Q^jj c^j-o- 

' ^ * ^ * 3 J->- 1j ^j-iliJ l_AJ_t£. tg-Lga-lJl jj-uj C-u-Jl 
(jlj <-_3_}l_u3 La l!iLs 4^>.jJ1 ^1 ^j-^J i U 3 "° ***'* a 

La >■ (J-SLtli-) t(_>^j tXI ^jj-^ 4Jj^ia aj-uil cLtiajjjJI 



is 



6uljgJlg (jUujLII 



3 iil"^JLl 3-ulaJI j-i5l SjJI j i(<j-u£J) 3 j m i nil 3jl^VI Jlo i<Lxull cIj!j_uLIJ! (jjj 

(_,-Lc- j U j i n" ^j-^-a i3_Jl>JI JLox-i SjIjI j^j-a SljiJI i(IJ£Liu) 
35jl jjII 3jjjj>JI cjLqjU <ill «LlL^)V! 4ir i u itl lJ ^. (_gjHr>oj iSjjjjJ! cjLJLtAII 

jj-a (j-uL-u^/Li » t£^jjj i Cj La j_i_u j)j£LI Li cLILlS.} Ja^-o* 

^^Ll3-i£L!1 c_*£j-U 1 Jufc p Lea ^ jr< _u£j_i jJI (^jijjJI ^ia_aL>JL) 5 Lq-uiX 1 

1^1 1^ J_j J_>uj i(jr>«-Il dH^SLl' ^j^** (I>d5^-^ 4_aj^Lll Q Laj U U fiGLJo 

a j-j-o . 4_a jjj^>- ^ I i Lj Lu a I i Lj I ^ I i 1 j_l2u L£l I j_<_u 

*J1jLuj->J1 d Jul. a^j^oJJI (_)ia_oL>J1 (Jd5^° l " Il> " fj ^^j"^ (2 (jSLtlo) 

1 J_A ^ 1 c c_tJj-IL)j i3j—j_±£^ ^JJ ' ^ * j^wU tjJL^a I Cj1jo-j (j - * LfcjjJu 

. S^jjLlcsJ 1 CjI Jo- ^aJI _} (J_i_aL_u3 ijr 3 d A 1" a £_j_aL*_a ^^j^SJj jlj^-UJI 

L^jJLaLuijQ ^j^- 4 *- 1 * (Jr"*"^ oLljo-JL &JJb J * ' <a H CjI Jo-jJI «Lc j_3_^e_a Juj 

L>L>JI IjwC 1 j a my Lj>L^ jjjs d iU J_£ ^ Jo-^jj . 4_u1jjJ1 diLL^all 
4j^Lj jl) Lo j_<_u j_aj^£" 4lu_u (3 jSL^-oLUaj^JI J ^j_aLj_>Ji) 4-lLi-o LuJ 1 

jt ^jl (J-« ^'-J-^' J- 1 ^' L^^llL>.Ll ^JUlII 1 JLA L_£liliEJJ , (L>.J)j UJL? '^"^ J 

^j—a JLj>.1j ^jj lILIL-LAj jj— « j-o-VI ^ d 11 tj? _jLj L^-Ll-1 jj-a 

Lai (jjj) ^ 0 1 >mj ij? IuVl J_lc ^J)j-I1 1 JLA ^Ljlbj -ij-^' Q " J^J^-i (j-^- 

(^oli_>o Lj_Luj . (4 (j£Li!j) (j-u) I 1 fcilc (^Hajj ^jljj-ill ' attJeu^^a jJl ijr 3 

^ Leaj " (J£^ j I ^Jjlj 1 Jufcj . - La 1 Jij-^ QjJ uiCJ 4j^Lj ijJlC ^ I 4 4_j_a ^_<_u j_a^^£J 1 
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^j^SLj ^jl Lol tlj^C j-i (jj^. ^j-* Lj-^l tJi^J L^-Lu 4 Llq-uQn La <y-u J) 
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&j|j$Jlg qLuuUI 




jjy-^- L^OJeJ (j)-<$-LZe-i j^jJI ^_&L_uJ LoJLulS (5 ^J-SLlL) <jl^jj_lLI ' ■ < ^ t L 1 

(jjjj) d tiaj J| ' ' Jju ((j-o) ^ j_(_u j_oj)j^ C*"^" L^-^ -1 (J-*^^ 6 - 1 J"^ 4 -* - ^ 

(Jjlj-iu-L 1 ((j-o) a j-j-u j-ajij-^ j-jHaj dJJjJ . (<_^> jj-u) [j-^ •-^'J-^ j-al^ d>5^ 
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> 



=deoxyribosse sugar 

=phosphate linkage 
dj I ^ ■ "^ '^ d la ' |j 
■ i — i ■ =base pair 

ijr J>.jl_>J1 j $ ka U (j-JJ-^Ll ((j-u) Cj La j_<_u j_a _} J-C 4_JL*J l_£L£^ 
£j_jS / ^ fc. a d U,J jj>. I ^jz^j^, j-u_4-i ^^-^J * * * J-^ i£j^^^ 

jj-^o ' 1 **' se " 4_lju3j_C. i_Ls j La ^ ^ j_<_u jj ^_L> w 1 C ^ ^k"" i ' ^**' 1 1 
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p Lga-J 4_j_j1jLj 4(^Gj_u_uj (^G^,^_*3j?E_a ijr JI 4_j_>J1 Cjl_tjl£Ll! p i ■■ 5j 

I «i i j I Lj-JJ-II i—JLmlaJI £l (j^n ij i LpSLJI £l ^ji J£ 4-ul JlJI l!jLcjI£L!I 

. ^j^L)^**m i till (Ji*1_i 5jj>. cLulj^JI L^jjLa ge-j i tU (jy^JI 
^IjHi-VI i ilSjVIj ( _ ;r La T pJI i ilSjVI i(_£_ali»JI jjlSLlII CjLlUx. t^j->H 



.3_pJI CjLcjISL!! ,j-a JLjJL>- liiJij " ' aj-VI 3_<laX. (J^Ls- 

^ f^£L 4j^L>JU 4_»_i-£a_>J. 1 4_tiaj^_J1 ijr A d jj-* (^H^ l)^ I uilj 

cjLqjU U tfjut (jjjtj . 3 jajL>JI Lj^L>J! (j^j^Lo ^1 *L>.^t!j i4jjjj1I c^Lo-lLcJI 

iJa-pJ! 4_ulj^II tljLayL«II oj-^J -0 J^-") J^^UI ,j-<i-pj! 

. 1 9 4lu_u jJ 1 Cj La j_i_u jj^LJ 1 

. " \\ A >Vl \ ^ijj idJjLCLa aj ul5j| vJIjLJlcX. dJLcoL-u ^_LaJCJ1 ' i ^* 1 

icLjJ_u3^1 cLtiitll j_(_o j_a^^SLJ 1 _}J_*J1 (J-oAj (2r^- :>,J Ll! 1 J/CLjJ_>Jl Ltl£^ ^Jj-uiJ 
j_(_u^a>i^^SLJ 1 JJjlII uLbl_i>J1 w La_L>Jl *\ ua-SjVI j-Ajj>. (j-<i^-i LlAj 

«L>.j^jJLl Cj Lo j_i_u^_a J) j^L1 1 5 JLA Lui^i j^)^- 4 - 1 "J^^ L$J-^" lItJ- 5 ^ (J - * 1 LuLj 
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6uljgJlg qUiuUI 
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4/ — =@>- 




:4j&-uL(JLa ^ iJaj^Jl ^jL^JI ^j-^-pJI i . - ■ La I jlj 
^j-oIjjJI ju : (5) jSLi 
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(7 Ji- I ^^a^l^L^SI 

VI 

^ La-Ac LajJ^. cjLojj_uj_ojj£L11 jJljH^ i Kqm L&_}Ljj>j1j La^ < 9 ^ 44j_LuLojj£L11 
La SjJliJI j-Aj t^j-LuJI jjJiaJLi ^j_<i_*_uj La 3_}Lc w ^**' i * LLaj ijJSLiioJI d j ■ j • *a a ^ 

_}1 jJLal «l_j_<j_a1 Lol i L^JL-aAjlj L^h£jj>. Jj^g i .m 4jr s ^ji_>J1 a I "-^ iVI SjJI^ 

(JJLi 4_lLcX. (J_l^_*_uj j^j-LuJ 1 jJ-ka-J 1 £ Lu 1 L^jlaju Cj La j_i_u j_a jj£L1 1 

Li_J1 jj_LaJ1 3jJl9 <J^L>. ^lu , CjL^j^-iVI fiLcLLuaj ij? _Lu^j_J1 c_<_j£jIL!1 jcZLjJ 
I_Aj_lCJ 4-JjJti! Jo^-pJI 2 c I 1 1 -■» 1 J 1 ■»" i n" (j^l ^ ^!-'^ w i>T L " <J1j LSj^j^J I 

a! ' - ^ )VI 4_Juju ^3 U**t i 
4_LiL«JLa La- i .I i 5_j_j_LJ! Lj^L>JI ^^tLj/l ^1 , iVI iuLaj 

4_LaljJI djLoLSLJI jllc SjijiU 3jlo-^JI <LJVI ^Uj^-tt J ■ ..sWI 

.j^J ^Jl (^9 ^Lulj^II CjLojLlU JL21.V iIjmiK V 

(jJagjJI *l ■ iLajVI JU^a^ <Lls!j-JI cIjLoISLII ,j-a 3j . ulaJI ^l^jVl ^ Lol 

w La j >i II ^Lj_u_S_)VI (jl jj-a jo-Cj-lLiJ . jJ_>JI Lj^L>. jj^^ 0?^"^ ' d f-'^^XI 
^y^jjt_l 4-iJal ■**'^ I jl^Lst ^La-Jjl ^jj-I! cbi_u_a23 j^)^- 4 - 1 VI t4l^al ^ILa 4_jJLiX. 

Ij^jVI^ jl^Ja^/l oJLAj i4jjj/IjJ Jj^j i n" 
H_gJ_i^jilII jJ-tiJI - I 
, i U , ,.j"t I j^laJI -2 
t( J| , ^. A iVI j^Ja -3 

.^UUI j^UI -4 
'.jl^loVl i>ju^ J>Uw 4_JLJ1 ^ 

!jy Jt Ltlti 1 L^jlSjJj . clij^aio Jo ^rp* ^ J J ' ^ I *— J ^° J ' " J-*JL>^ ' ^ ^ " I 
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Lj^S LualJ 1 ^ 5 La * a j i Jl_uLojij£LIL JL>.I jJ! a j_<_u j_ajj£H <^j-\j>.j_!ij-U ^ La-L>Jl 

(jjj-<-u Li£^ r i nt Li ^ ^ * 1 1 L 

^3 ' ^1 At-. « L^jutJ 5 J-uj idJo^-iitJ Cjlj-uajj"! r I oil J ■ tajj JSLuJI ^jJLo 

CjI Jljv jj La II 1 J_A £.L_lj1 Cj La j_i_u j) j-SLJ 1 j J_uj . 4_jJ_>J1 i la - "j 4Jiia_Lc 

d ^ t-S * A ^< **r 1 , ^ **r A ^-CLj-J I J U. , „ \ **r * t-S A ' A ^j^SjU 4j.2j-Ui^3 

d ^ t-% * a * ■ tl 1 ^ i>» ♦ * tj-*- ^ S j S uj II C _i 1 jL_Lj_ajj£L! 1 Lea a £ -3 

^j-LjjLUll ^ 1 Ls ail i _ r ll Cj Ij^LajjjTi-Lt-ijJ 1 ' flLLeajj 4^jj>. 4j*_uj j) jILL_uJ 1 
. ^j_*_uj_aj)j£LJLj (JLua_a_iVl 4_lLjX. *l_^IL)l Jju JLuLoj)^ (J^ ^Ja5 iJjJujJJ 
^yjia3 4_j_a ^_i_u ^a^j^ cLc j_<jj?e_a jj£^ <J (^ji^Jj I * Luijl! I jj^Ja I JLu -4 
a I uJbl L±Uj l JL«J iSJsjJlj 5JLIaIu_uVl 4jr 5 Cj La j_i_u j_a jj^LJ I t JljJJ i4_jJ_>J1 
.^L_uJLiVl 4_JLjX. (jyS ^Lj^_LJ1 ^LLti->JI j^iaJL (Jljj cfU-o* ^jM^pjl uiil 

<Lc j_<j_7e_«a 4_jj_u 4_iL>. jja" ^^Lu_ul Sjjij-ua <JL>JJ I JLA ^3 <Luj_At Laj 
d—i-<a-A t ( j_<a-SLj L_LAj , j_<j_L!1j g.LaxU ^Jjj^ <>» tl 4_u1jjJ1 Cj La j-l*-t, I q-a 4-LaL£* 
4a*jJj»U CjLaj_L^j_aj)j£Lij ^.la-Ltl j^jjjILtl i n**(j ^j-flJ c — 4 ^ > ' *<Jl>*^ -*3^J 

^-ma»J| L^L>. ( j r a 4_lL>. jJ£^ ^^L*l<-u1 ^ La_L>J| al ul5jV| j v^' «LSjjJaJI i> Jl^jj 
J-* U^l ^J-^ JIJj-Jlj •5jj'j>" ^Laji«I! (jjiij (jic- 

j_jL«jJ! j j i iiaj (jSLo-i i ^j^' a i L^LiJ! j&j*j>.j JSL^u 

jai.jJLi jJI . . . ,>..tlj i_iL jjSL!! L^L>. 5>j^ 3_1>^^ ^ ^ j Lu 

CiLaj I < 1,1 J I n <" i ill I j j a joJu (_^JI 3 li b -»J, I CjLlWI i_3jjilll (jja JU 

aj aJLm Lo I J_Aj i ii "kJI Li^L>. jj-* ^^-^ Cr^ ^LuLSlul ^JJ ' ^ ' i ^^J-3^^ 

.j»jLS J i -"'a ( _ ;r 3 4jjjiIjJLi 

(8 JSLi) ^IJh^VI ^L^lVI 

-.4JLUI j^LMI j£i ^yWkJI ^yJljis-VI ■»> ...5'.V| 4jLij 
^jJI fiU_oljjJl j^paj-iJ I j . .." d 1 ' gall a J 5^ o**i i n a «LlLoX. Lj-AM^ " I 
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6uljgJlg (jUujLII 



. 4_lLsLiIIcI jljJal 
. L$j£jj>. Jj j i ( _p3jJ»J Lglaj *"j CjLojj_uj_«J)j£LJ! ' au&j -2 
. CjLajj-uj-ajj^LJI £jjjj Jj j ' '■" ^^pajJLl (j^ xLa-flJI <JjJl11 jj-JjSu -3 



jj LaJI J^li- Cr^J ' """''^ 3jI J-J 3-sLM L-acL eajj -5 

Cj!j_l*j (j-a L^J^ii. (^Ljij 4jLjLjILa jljlaLl ^Ijlo-V! al i n2 )VI Si jj J-4-1 
( _ ;r i ' a 3 j " JoL2_i Jlj^s-V! (j_a JLs- L_i jljj^/l i>J_fl> ( _ ;r J_«Jj ■ 3j g"i i n a 

I 4jj£ i- < j i .i t 4jjjIj jljla I 3jLC ^1 JLl^ojJI jjiaJ! p i . (^L^iJIj 
3_jj_ilSJI j! jla^/l oJLflij i4_u!jjj! 4-o~LlJ! (j_o 4_ua-a>l 4-Jj VjJaj I J j S «" 

Leptotene (_gj^L2JI jjJaJI-l 
Zygotene ^^jljill jjlaJI-i-j 
Pachytene j»LUaJI jjlall- ^ 
Diplotene ^^Ij-ajV! jjUtl- \ 
Diakinesis ^Ti £uJI jjUll- a 
^ I r Sjljjlc (jJaLj-a ^IjjjVLi 2 ■■■II Joj-pJ! IjLlJ 

i_ij£!jj 4_lUj(JI tfJLfli (J^ii- j J Laj i La a£ SJ^L^m CjLojjj/jjsjij>SLJ! <j"4 j'j-O^' 
i La j ' " a L^- 1 ' j J^'j 4(j-\^>.J.}j— a (^\_^aj_<_uj_« jj»i£ ^ ajukjua 

!j^j-_aj 4jr J>.j!j-jJ1 jj La II <J^L>. * Ji * L^Lca-«J fidjLalLLI CjLajj-oj-ajj^LII 
JajjjJi! ^jijJLi 3-jj"iiU CjLojjj/jjsjij£LI! (j_o ^jij ( _ ? £.J ; jj a I usl I jjlaJL 

^jjj/j^jj£LI! 'LuLS S jl>.j (jjSju . j»jjj/j^jj£L!l £ L»jl-ij 3jl>. jJ! jl (bivalent) 
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Cj 1 Jl_u LojjiU i (J_}Lu c-<-i<.gj ^gJU^aaJl jj-LaJl (j-* I J-A a! LeaJl 

jljjjtll CJJL^j j^jjlJL) cLlLjjlJI i>JLA tjr C Jljj . ■ La [ I JTJI^I C?"^ * uJI Jr^- 
^_L=> LaHj ^yZLl 1 4-LaJLlil J_Lc (JjLiILo ^ ^_<_u j (j-* ^ J^u Lajij^ j-iu^-u La J_Lc 

.^LbLOa 

t L^J^a-Ia w 1 c d ^ 1". -»- JjJaLLa ijr 3 A^aj-u^a-a jij^LJ 1 4_uLa Cj1jl>.^J1 d *" 
J^LLa ^3 «LL-aj_a Cj^LjLaliXI w 3 . Ij-ojVI j^laJI «Jj ijr II dJJjU 5^ j i"i a 
CjLajjLdLi (jJaLill a'jJt (^yCjGj i3Jajjj_U ^Ijj^l i_3^Lo.Li LfcJ)Ji£. ' alijeJ 

cj!jlj>.jJ! ( _ ;r i 4_2_iL<j/ jj j c cjLJujiJ < U ~- \l 1 1 ^JjVI cjLuV! L#j| ' *jj 

5Jj|j i ,,U a J U i_4J^!jjJ! jjLlu j^IaJ! I JLA (J^L>.j . Ajjj/^aj|j£L!l £ LtjLu 
Ij-C I— «-j-3 AJ-J-uo-ajljjSLJ! 4_ljLu SjLs^aJI (J^Ja O"^ l O^-° O"^ JaLujVI 
I Jlj* 4_jL^_i ^ VI (,U al , „", tl j|) jJilJlJL, jjjj V (jjJ! oLa)Li£J! (jJaLla 

(_a^i_Li.l_i t{j\ '< i ii ji j j uil jl ij_j_iL<j/V (_5-^>- Ij-o-i V ! j^IaJ! j o~ i ii j . j^laJ! 
(^j) (oocytes) djl'ij mj¥l Jj£ Q>^-^ o'- tu -'V cA- 1 ' Oj-^" ct^J >"^' 
3j_t3 J^ala ( _ ; ^uVI jjiajL^a a (^J-Jlj (cLk-UsLJI CjLiiajaoJI 

iJ7 _L>. iJ? j>. Ij-dJ V ! j^gjtaJI ijr 3 w 2 -"j '^J LgalU i j o^Luij V Cjl**tj i eJJb {j\ VI 
i(menopause) (jjjLJI (j-<-u (_^>-j g ' ^ ill (j-<-u Sj_l3 (jrt-ij . j-Uaill (j-<-u oUjJI 
^Ij-o-VI i u-SjVL cjI'j i njVI (jj: 3jo.lj ^j-^j , d . . ^.-^ SljJil (jj^-i i-ij"*- 
n i .."j . Jj^/I aI ■ iLfljVI »LgHjl (jyis. (menstrual cyde) (_>^p- ^ 
A a j 3 ' j-j-C Sjj i a j a j j 1 1 L^^Uajl jux. =ll>.j_ll aJJt ( _ ;r 3 d"j i .ijVI 
I j -» j 2 Lj Lajti^. VI i^^liJI ^Ij-li-VI aI i u-ajVI Vj <LUaj^aJLi 

i^j^iLlj Ijuj >Ls j^jJI ^ La! . jjojJI (^jLCLI (jJjVI 31 jiJI (jj^SoJ 

(j-a (jrLJ^UI CjL5_a IjLiJ i.°"i i w j-i a 11 ^aij J-i^. VI w LajJI ( j- a Lp , <-!! 

(J_t-a_) (jy-^- t^gi Li j qUII jj ta 1 1 jJ^Li. j^LaSLlVL Cj La^aj-u^-aj)j£Ll I j a**t i n" 
Aj-<-u4>sj|j^L!l 'LjjLu CjI JL>.jJI Lit JUx. jJLp3 i^Ti i""itl j^IaJI ( _ ;T 3 dll j) w ■ ^ai 
^LaJ-jKJI 
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&j|j$Jlg qLuuUI 



I 4-p.LJI 

CjLjLgj j JLuj iJj^M ■ U , I j^LaJ! jjjLi^, jji-jda JjJlU f.\^uuj\ • Laa. (ji^. 
i _iLLa]aV| aLjoLi JL*jjj L«_Lu ' Laa. J-^J-a (jy^ Cj Lajjj/j^ jj^LI ! 

3* j gLa | La n*Cr ' ^1 .4jjLiIli1 CjLo^j_u^_a^j^L11 Cj ! j-usj)jH_u_u 

£-^9-a ijr b dlj.-Laj^'t 1 1 nil t a La < Clt-o* i ijr La_L>JI a! uiib^U i La i u^IlI I j^LaJI 
( _ ;r j_iL>- (jyl^- CjLtLsoV! ( _ ;r 3 Cj Laj_<_u j_a j|j£L! I £j jl £-"iJJ i « Ijjjj/VI ■ Laa. 

j^e_i jLiialLa ol_>>jLi ^ jjs^£LI I £ L»jLu 3jL>.^JI (j_a Jij^ dJj^so 

^_t_ul ^_*_U^_Oj)J»£LJI 4_J_jl_LJ 3jU>-^J1 (J-° -^J-^ 3^ ? w 

j J Lajj i4_JL>J! ( _ 7 -lLl3 CjLoLuJ! liJj^cILi Jj^l w II i^aAjVI JJJ-JI Ij^J 

' d_L^alU ijr a^_i_u^_a^£L11 _}JmJI (J^Iijtj j^LaJl IjLA 4_iL^j ^^j-i^ 
Cj!jU>.^I ' LLxie-JJ i(_gj|jjJI jajJaJjJ! Jj-La ijj^' (jr^^-^' J>^aJ' 
(jiij fl£ .3_l>JI £^j^/l i_3^to.Li (^jl gill jjJaJlj (jJI .^A'iVI jjUtl 
i^jloJI r La i I j^ia 3j_»iL^a Jj^/I w tl j^iaJI (_f (Ji. jG ^1 jjVI 

( _ ;r LiaJI (<u ^L^ill j<u (jJI ir^iiWI : jl ^La^/I £-Juo-x-> ^j-cJI ^$j^>- \ ^1 >jl 

.^LlII - La . I j^laJI ^jJ^JI ^LlS (^IjJI (_£ JljL^jiIII j<u 

jl^ia^/Li 3l jJJLs i(jlajti*l\ a,\ ui2 )VI (j^. I a b 3e a f-u-^ i^l Jaj. ^Lj V 
ial ■ I JJt, ^Ir (^yLagjJI al i aSjVI 3j «a i iu 3^LLai ^ ■ aaj V 4jI VI i4jJlJl21II 

4 ijr IljIo*VI a! ' - ^ )VI 3j i ii a 4_lLsjl! ^q_iL>JIj 4 iJT jL^_Lll jj La 1 1 j-jjjlj «bV 

jbl^UI 
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.UaK 

(_gj_L>. a I i ilSjI CjJLxj <LaL>. CjVLs. iJ ^S: 4j| VI i^L!! aI ■ oSjVI 4-jL\j 

aI i gib I 1 j * " j-x-i (jLUii- (jjSju^ ijj^/l aI ■ olbVI SjL^ J- 0 ^ 
3j>j_iLa 3lj_i ( _ ;r i-C L\la J£ i4jL\il! Lj^Ls- J-Jjl dao- 

^I^jVI i_ii^L>.L] 4j^1_>J1 a J ' alxse 1J . ^^j-a^-au^-ajij^LJ! J JjlJI 

jj^jJ! j_Lc Lo (j_a£Lc ( _ ;r L l- iLaj»^u 3 j <" i .I a Sjl>.!j w Sjj 4 __ r SU 

Lai I JSL! jjjVI Lj>UJI ^ d^p. 

. (j_aL=»J! Lv-Ac 

(9 J&*)mU»2I 

Q^a t *j g-J Lo J^L>. ^Ll^ t^^^i (J^" 3 c_)Lu£ii*.^/1 uLULstJ 

■ La 2 3 J_3^lj (j-^P* (l)^- 4 -*-^ *«L^t_L^LJl ^-lC Jj^LLajl (j-* J^>- lj 

2b j Llo-iSLI 1 Cj1j_Jl1I1 jj-* JlJ JlC til!!} Jljlj <JL)Jl^s_jJ i <^_tiaj^_J 1 jl J_>. Jj1^_l>. i Q_a 

jjjjLJj^/lj 4Tu.g] 1 Cj La j_i_u j_a jj^L1 1 p ' *"'^ 4_jia_j_>J1 ClLol i 3 iVl l_AJ_»_i ijLu 
j-oHjuj . Lo j_i_u ^_oj)j^ 46 ^ * A l)^ (-5 3-^ e_1 L^-^- 1 LiTuTlo tlfCi^. j_oj?e_o ( j f J^S^ 

.(j\j->*l\ 4_lLoX. ^j_o 3 J_i JlC CjLoL_o2j1 4_)1jLj ^1 i ^ *V1 

(JjUtlouj . (j->JI (jj^LI i4j^Hlj 'Lp. ^1 jjj_LaJ! cjLLaU 3jjl>J,! 4_louLu^/! 

(^j_i_u LI j-uaIbt_o ^Isjjlj ^5-^ J-Q-U l_u->J L»_o 1 JLu l_B J-*-uJ 
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fcjlj^JIg qLuuUI 




CjLooJLlII £JLA ij? 3L3 . 3jj J_>J1 Lj^L>J1 (j-u^-La ^1 cL^>»j_t1j 4jjijjJL1 CjLo-JjlIJI 

^^yic (j_aLj_>J1 ^jj>oj i4_ailbt_a CjLool*_a Cj LaQj_uoyaj)j£LJ 1 £JLA ^jjO J_>Jj <J£^ 
<J^L>-J . 4^jLuijQ CiLajJ_*_a d_c j_<jj?e_o (J_<j_r*o i^LjLa-4 La j_i_uoy3j)j^ ulCJ 4j^Lj 

^jjaSJlI L^jI ( i_iLrt_i ^SLuuJ (j-^- 3 **-^ 31 jp (Jj>. JU l_j Lu^>. V 1 4_jJ_cX. 

**' c J 4-3e^4 ^^-^ d d L * a dj" t ^' L^^-*-^ 0 ' d ■ ' ^ U d '^"JJ. 1 ^ 

_}J_*J1 J j »**( i <i"\j i<-_)V! (j-* lij-^'j LH° «Lcj_<jj?E_a :4_u1jjJ1 CiLo^U 1 1 

^ j 5 1 j 11 < ' ^* " O^-^j'j J-A L^^-Jl Cj La j_^j_aj,j£LI 1 jj- 0 (j^*jjJ! 

. d i U . H CjLaL<_a2_iVLi ^Jj 4JjLaILa a! ulSjI CjLlLo-C 4-LuiLcti 
jpJj-uiJ ^jy^-I <—J La j_(_u j_a j)j£LJ 1 (^Ij-ijO f * c 1 ' ^**' * 4_j_a L-uJL) 1 (J£^ |j_u 
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fcjlj^JIg qLuuUI 




^JI^VI ^L^V! :(8)JS^ 



ijfd _} La f 1 3-^ 3-^3 ' U 3^-* J * J-^JIJ^'-t-'- 1 ^ 1 <d ^ t-, ' ^ v (j* *° A (j- 1 i-^p Lo J)J^ 

o-^ 1 cki-^ ^^'j *i£>^ 6-* ^^.l^ '^J-O^ 0 3^-^ 



30 




J I 



OoljgJIg qUiuUI 
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6uljgJlg qUiuUI 



j-j>.| i _ r _t_«_4_jj t Cj L^-jIaTJ 1 £_j_aL^t_o Qji CjLLo 3 Jul! Jl>.1 jJ| a j_<_uj_a J 1 
4jj9j tiaJI -ilj-U (j-* CjLLo 3 c I * ua 1 cLuljjJI Cll>tLuJI lL)L1jj^>J1 lIUj (J_*_ujj 

. ^-uUeJJ 

(jrJj i tuVl J 5 all>JU oUj^VLs .SLflfajJU oLLjjlJI j oLJLjl^JI 4^L£" 

1J_lj L_AJju iSl^Jjl (Jj>.1jj (^j)j_Ll1 (_}ia_a L>J 1 i-^l-^aj ^^HJ 1 Cj LijJjlI! 1 {_yA 

(9 (J_SLlI/) 4_lj1jjJ1 5^ a uiJl i _ T JI 1 Ji 1— lxj-u 1 4_j_Lj_a VI Lsj>- V 1 ^LtL^J-i 
' . *j Lta 1 1 ^.uL-uVl jSLi^JI c-^jJj Q^jJtl J/\_Lj_*_t1 JJjlIIj J ml i liHILi 

Ljj>. V 1 £_j_<a_>u 1 ^u-i d 2 ■ t-sC Jlj J_lc (J_<jjl1! 1 jJ 1 oL l^c 
4-i-L^-C jJ^U^ udLjjl Lea 3e j V ^^j-^-J <l_(iilbt_o 5^ d ^jjj iolC J^>-J ' ' 1 j 

. LlIj-o! l_Ua_aL>. MitU jjn mil lil^ j-lC tillj Jlj-J ( I 6= 2 4)j ui£ 
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6uljgJlg qUiuUI 



J i ..I i imILi iLUjji^/l (_psL«j>.^/l j^uijo tL^lLiLij iJ^LJLj (_gjijjJ! (ji^L^JI I j-d> 

•UpXH^ 1 cjA^^' *l£>*^' Oii^ er* 
oJ_Jj_r»>j sLa_uj 4jj!jHi! CjLii^aJI 4;iJL^jM^LuJI JLcljJjJI J 1 nl 1 n" -SJ^eJ 
ti "'I a 1 all tfJLfli (jJjSj (jX. 5Jj|j 1 11 U CjLxj}_iVI L^-Laj iCjl_Luj|j-JI 

4_jj^Jim A 1 -*it1 ^'ys Lfljjj^. ^Jj t p , ,|-k]1 J^lsj i(_£U^1 ^J'v MlJ i^J^-LJLllj jjulJI 

*i 1 ii-v. (j^ 1 3 JLaJj £ L>ii- (jy^ 3.i^>.j_tl JLcl jjiJI JJLc jJ^S JLSj . 4_j^.^Jjjj_LflJ I j 

pi 1 11 II CjL>.j J (j-* 3 4_c ^ <i X-A 4_jt ijr^ ^W^t^ (-J"*-**-^ jj ' aaJ J^L^-ij . 

JLjj/jI j_fl> (j1_>J! J 0 r j .(_gjj^jlj 1 n^jj jJl (_gj|jjJI (jiiaLaiJ 

(_p3jJLlj tLaJgjm p 1 n->JI «ljj>.| j^>L]V aj^LjjjjLjJI ^1 4-uLlh-iSLII JjLj/jJI 

.4-uL#j^Ulj Sj-"mXI 3_uLpJI i_ijLLijJI lJ \c j jjjJJI (jlf 3j Laj 1 
(j-^-J al • ■■ a iVI 1 4_lL>. CjIjLi I nK 1 ' kc Ll^lLI I (j-o (_gj|jjJI (jiiaLaiJ Jj V 
L^j^j_r»o ^jy^-ll 4_ulj^Jl CjLo^LlU 4_uiSLJI j-^' (jr**- ~^U- Li *^^- > * cJ^ J ' 1 

j<u (j-ujSUI (j-i l^;^ll (JL^iAjLj 1 Uf\ •WiW cLlL^c Ijljjj iaVI 4_lL>JI 

' La-ij. <JSLJ 4_*5_<wJLl 4_j_Lo* J)jILj_lJ 1 JlcI ^JLJIj i"»l A . ..j^Wj jK , ,.tl CjL!ljjj>. i_La_ujj 

(jl JUJL>. ^jLIjjj^ cL^jj-LaJI j>J-^-) (j^SLljJ t^l i^»l ■ La_L> ^ ^j^- 

«(_gj_>J (j1_!^£H! (j-l La j a< II (jV lLLI!jj 1 ir^VI >(_gj^a_LI LaLxj (jL^jLJuHa 

jj^L^j <- ij 1 H j liLIji^j ijjs-^U LjjiILo LutjL>.| (jjSLj -£j±jX\ ^^i^' 

SjJje_o VI ^ ] J— » . 1 1 I ^ . aij (jljUaVI qjs cQJLjjj. jjILuJ I JLcljill 

^* " .'"j "J (jlJjLjILo (jJjLJJLa. (jJ JLuLajj^ (jr^ L)'-\? J->JI (jLjJ>->Jl J-* 1 ^ 

t. 1 ifsj-l i^JjLiILa (^_a^j_u^_aj)j^ Lseg^QJ ^jt ^jl**t il 1 '^j^* lII 1 q ^ . ■ i 
4_aL£ . (_gjJL>JI a I m_S 1 VI 4_jL^_i ( _ ;r i SjijJU>. S-JJ-u ^ ^!^>• (^j-IJ I 1 J * " 

al ■ u2 iVL «Liir»JI I Jjj LaJUCJ i«L2jjJaJI 0 JL^J jjUujVlj O 1 nil CjLajjj/jjsj_j£LII 
1 f Sjlj^>-jJi.l 4_j_jIjjJI CjLaj 1 < U ,j_a ^1 "1 il mi* U ^1 "1 -T- mill IJl_lj 

jLLc dUj 
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w **' cj o a rt Ja-Lse 1 aj 5 * (_£J-JI ijr J1j-IL>.V! a! i 5 til Jj-Jj-Ia L)^3^-^ 



Jljjai i ) till -3 

al i ■■ S 'I iLa_Lj_i S_jjI_Li j-j j I (jjjSi ^1 ^Ijlo-V! aI i ■■ 2 1 VI 

jj>.V1j 4 ijr a^j_u^_o^£LI1 jjjtll ' a ' a * rt Lj_AJl>.I 4^_jJLlILa (^_oL_o2j1 3!j_J! 

(j-o 3j_Jj_3j i4_flJLLic_a CjljLso! £_j_oL>JU aJJt J" <i"i i n dllj ^1 "IsLUsVLl 
LoJl^£. j j j < 1 1 CjJLaj .^Ijlo-V! ->! i ilSjVI I -\ £i\jj£i\ JUC 

.(II JSLi) 4JjL*jII ol jLuLajijiLII I^U-^i (^il! oLojL<-«l! Ijjj^>- 

^ fl i ii _jJj i(J->J>- J^i^- -i>^ O^l (J-° '-^^ J-^J i ( _ ;r ajjj/jji^)£LI! 

lLj-S^ JLljvI 3j_JuC Jjlj (_gj_JoaJ! Jj-ill (_iJji>.V CjjJL>JLi I ac I LcalJI I JL^J 

CjLfl^Lli-VI jj j La ^1 4jjJJ.I < i JLs-l jjt jj jt II q\ Lij^j 
3 ■) <~ ? SjJaj >LUI (jji JlJ V jlj^VI (>u iiJl!L3>il>.VI jjjk* (jjlill <- . j . m tt 



J7 



Ijl! i (d) La^_*_o^_aj)j-SLJ 1 (j_« ^ **< l"Lq-j-a {ydc j-qjse-a) cLulj^JI dlLa^Wtl (j_a 

*I_2_j j_js i ^ c I < >- **■ 1 1 Jljlj i ii i j-jjI (j 1 c d j 1 ^j" • a 




^Ijii-VI ^L^VI 4JU*J iyjUl :(l l)JCii 

J£D ij^^X\ &Jajt2 uA\ (jj JLuLa^SLI! (Jl ■ a a 'I (^liUI aLji2jVI (J^Ls- ("Cuj 
4_j^_u 3l (J^ (_£^IL>*J .(Jj^M al i iid )VI (^1 ^-1 jj-* L^^- 1 (jJJ)^"t a^j_u^_« J^)^ 

. Cj Lo^j_u^_aj)j^Ll L] (jVI (j o i ill (jy^-I! Cjl J_uLaj)j£LJI 3jL>.lj «Lc^_$j?e_a (^7!^. 

. 4-uljjJI CjLa jUU (jjo SjL>.lj 4ir i n M Sljj (J£ w j" S I JiSL&J 
I j tl , ^. A ilj ^ j^lj uic ojjj i aj I j i iiAll CjI JLul_ojj£LII 4-lUx. (jj 

LjI 3_jLg_cJI ^ p I" i i i * i i i SjjLb Sl^j J£ (j I ^yitJ i^lillj Jj^/I (jj-a 
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^Jj^a (j^-J^JJ J^-*-^? - ' J (f J . jjs-V! LtJL>.i 4jI uij V i_ij£tjj (jlr 

(j_a 3J-JJ-3 S_a_<^j) 3 j i^i A J, I S-Uajj-J! j glViui 3-ulj_oJI CjLojJm! 
a±sj°> S-Uajjj (jjjls j»VI (j-a 4ic^>j t <l£,_ai Jj^S (j-a^p. jjjJo 
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* _ 



^ jj\ i u i^U dip. n^JI Lj>L>J1 t>u>Li JiiLtu 

(2>j L^-J 1 d ^ j U 3j-^j>. 1 file j_<u?e_a jj-* 1 p. jj>. (JiL^-i 
.(12 JSL^) Mlo ^LJL^ ij-a 



tmi. 



- ^ — . 




■4Q 








kLp*t ^JLI 0 ^\^\ 3 



u iinTjiQ^nmj^ -1 
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CjI_Lj_>J1 ^j^* 1 (jj (JjJlII jj^La-iJ ijr 5 jj>.V1 La_AJL>.t J^t_i 

JJLa_jj t4 ilil ILj I j k: JLaj i_d-L>JI *j S *'■» . (_£jj>.^/I (j-a (_£jjs! ^-O -1 
3 j U"U CjI_Ll>JI ,j-o JjJLkJ! (ji VI tfljl Ca julL Sj^sLs. CjLLj^. g-xLaJb dJJj 
J S-j jj 1 ■ Lg-La LL^>. (jJ^J^/l JLs- I La I jLa . Ojglaj. ( _ps!j_ol ^1 lSAP 

iJj-2-i LaJLuLS . . . JLCo-V! (ji^. J-aJ-*J I cULaJal I ^1 jj1-><JI lj-* 

dJJ!} jj-u-jJj /50 * il_t-a_a (J-fl-la jj j La (JLaloJ ^jt ^_L3fc_i ^Jl 1 U . ^ « 

.(14 j 13 JSL<I/) t_! L^gja (J-aJa jfrfllaj LUj_»i 





(j-U>. _}j^>.J I mi M (jj-^-JI <(4_a1j»JLl!» d iU**tt1 4_u1jjJ1 ( _^a1j_o^1 jj-aj 

4_ajJa Cjjlji jl i4 j » j iVi 3lj_a! (jjs ^IjjJ! -i'jl La I jLa ii_-iliLLa -5j-iLa 

j_a^Mj i'/50 jjfc 4J JLiJal JJ^Ja JLalo-l (jLs (j « J J 1^ (_Lr>-J (j-a 

ijl ^jr^- J^J 4^Ljj-(-uI ^'jlj^ (jj^J^ f*l>*^ £^J_A tjLuI 4 « j ( (i iJ7 l\^>* 



iVi I 



D- 



-O 



^^iii [5 45 1 6 6 □ f] 6 



Normal Female ^1 
Polydactylous Female 



| | Nonnal Male /i 
^_ Polydactylous Male 



S_Um Sial iU'U- 5 yrui : 14 j£i 

i I , ^jj jjia^iL^J! ^1 Lij^jj i£fU>JI ^-^J^ tj'j (3^ J - U 

l£Uj jj ' aa J (j * j i_jaJ I La 4>jJj t—allijt-i J J ^\ iS-^^ 

U MAa 

4ir i ii I L$j| C^J-^W M^P' jtJ-flJ LglLax 4i>- mill (ji <-^jJ' 

jJs L-^-il Jlj*-jJ 4jr i n itl tfJLA JLa- i"i jjjii^. 4jJI ^LLso Laj Jj^j^/I ( 3 : lI3 
dlli (jl V! 1 1 i aJ? *L>.^Li^>J (j^-*- 1 ' . 'J " * ^ LT*-?^^ .(J-o-ti! 4^JL^5 i.'it j ir-il 

j^j-j>o <j_TL<-u-a CjLlLjX. <J^L>. l_AJ_U (j*^*-^ Lui-t£L! 1 

.*LLJI 

. i—Sjjjjus i- i j i ii (jjJ (jLcujV! J_t£. alaJI p fc. » ^ CjJLr>oj 
4^LLaJ!j id j ij i nil sLkjI/^/I Lj-La alaJI <l um ^1 l^-^Jj s *-y-»- 0 ^ ^HTh 1 



OlAlaJIg (jiljjoUlg O IA.io.1 1 o-ii I jg 



£_JLj CjI_Lj_>JI (jlj 1 ifilijLiILa ^L$3' ' 1 JL>.jj CjLojj_uj_«J)j£L1I (jl Lils 
i^ljljl JSL<I/ (^,1^. I i^tjl CjI_Ll>JI Jj-a-J o^J-"" (jl (j-SIaxl I ! jJ 1 1 fljlr 

Jj )1 la-j cilL- Ljv i* )V! (j-* CjL_Lj_>J1 (j_o «Lc j_aj?e_« iJ? jLj .tfjijjvj O-u La lj_fl>j 

(J_«l£L) (j-^_Lj_>JI JL>> I ^ J-a-iJ cLt-q T L^-a 3jj_t-aj I i jl o c ^jL) (jx. 3jLt£. (^^jLi-JI 
J-aJ-JI S_L_ua^ JuCliu Jl jj-V| J£ . }UaLc ji-VI (jjSLj LaJLic J-aJ<JI 

jjL-LJ ^LLxj 4-Lt-L.Ja 3 ri r ^> jj gla (jl£ I jLa iCjLujJI <j-u J** I £>j (jlr 
2 a i a II ''II* j jl^" I jtjjU y< bl ^"1 1 (ji-LijJI J^-l O^J i lJLsJ j J t~ 

(L^Jjlj 4-fl>j mi U ^ a i all jj J taj) ^ J*J f^aJI ^ a i -^tl w aj Vj . 4loL^ jjj_t£. 
CjjI jJj jj-a J_i V j-j >.! i _ r _L»_4_jj i£J3jJL! j"^' ^£ (jl_Lj_>J1 (JlajLLi L«JU£. VI 
ijr 5 jcj (j-«J 4_i_t-aj>JU 4_Uaj^_JI ^£ L*_$IL?e_] (jy^l (j-J^J^M (j-« (JIaLc (j-^>> 
l_Lij£ <_ mmi lillj (jl jJljjj .4jJIjjJiI LgjLaL^JLi! (j£. 4joLl!I <j-(_L>JI Lj^L>. 
4-Aj mi a CjI—Llj*. «L_ljLjjj c l JLJ jl l/^ LjL)^L>. ^Ijlo^l (j_a ^CjJLj ^L*_t-al 
aj-A j j~«~J .t-jLlSLII I j_4> <j_o JjVl J-iaAll 3-jIjj Lij^j Li£ SilaLc j 
3_jj_j_>JI CjLj_L<j_jlJI 4_JL_j_jJa (^ji^. JtH^ (J-^ t4- c ^-LLa oLLoJI 
I j * slj rt J - ^ ' w I c j L^J 4JLLa-a 4_iJLj-Ja CjLLo^ cdLLa> ^jL^ LtLla p i n-»JI 

. jj_o j_a J)j£LJ I 

.i-il»*U cj 1 -?'^' LflOJLaj CjLujsJI (j£.Laj 4j>oLl!I Sj^Iall 5Laj.aJlj 
(j^>>J ^iti^ (j^*) *l aTL^XI CjLuj>JI (j-a ^J)j-I 4_uljjJI 4_a_jJajJI (jl 
cLj^l^ L^ji VI i^j-r ir-^ ^jj (JaC jj^ i4jL3jHil ^LaoIajJI I a-LaJ (_gjLcuj (ojjia 
^Lajj i_3j_<Iij CjLLi^. ^jij (jjs JijuS J la «" jla ttL^LulaJI 4-A.LaJI jLjJaV 

' a-i.aJLll ^1 Q^aic u ■ ■■ jiujjVI 3_JIjl3j 3_l«^ (jLfl iCjLxjjjVI JLs.! J t~j 
4_u>Jj (_g jJI jJjJI mJ>»-^I 4j^pJI .".I jtl .Atl tiJJ j j_ulj Juujljj 

( j£. i uiSDI (jlr dilj LlJLcLcuJ La IjJJ^J (jl"j«j JaJI j<ujjVI 4_lIIjl3j 3_La^ 
dJJjj (j1_«_LjJaJI jlj_3^l a « J ( _ ;r i 4 j ii"i -^e-a J flj 2 (.^-11 4-fl>j uiX I CjI_Ll>JI 
dJJ!i w I c (JLLa i_iILi_u m^Lj (_^3j-_aj .^s_AJl_Lc cL^IIlLI ^_ij_iVI ^l-J-a^ (jui Ltaj 
lLLLLoj^ (A j-j J—j-Lual (j-uj i n's ifr) jQ-ij-jl (jj-II (jjj aj a * «U (jj jl LaXI (JLoJa^/Ls 
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(j^>. £_a £JJ)jj (j! sLpcullj miU dJjl_L^>. Jo-V jJ^S ! j>La I Jufc (j-^J 

I j>! I jut i'/50 jjjLaj q^'Cj ( .I dJJLilaV aj-uJll i-lLLlv JLSHil (JLs-o-La ^tjjU 



J 



<^j>J1 jj-oAj tiJju_a J_4^e_] ( j-a i_iL>.1j)j 



iJjLi-Ljv (JL21u! JL«_l>.V jL-ila 1/.25J Ljjl i h a LtSL! i— iLnaJ J-aJa 3j)Vj 

C/25 = /.50 * y.50) tiJL>-jjJ oj-iU jr^>JI JLSlil JUl^U bjji^a ao^it! 

.(I6jl5 JSLi) 

4 j i ii I (_ T i^. (_pajJi! (j mill 4ijaU (jjs La (_p3j-o JjsLi ^'jj (JLalo.! JuallaJJ 
Ij)jj3 (Iry^Lj (J£ (jHJ <j_a J)ji -i_y>-J O-^J-^J J-*^?^' Cr^ o>^i' (j^-?^' 

'/.25 JLa-Ls-lj ijjIaj-aJJ 4_j3eJuXI 2 «j JaJI jl_uX.VI <jutj JUX.J 

Jj^ (j^ 1 (j- 3 ljL»>lj ^Lols (jl ~ i alu i4j (^hA^L-JI ^Ijj^M JLalal (jru *jj j " 1 
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OlAlaJIg (jiljjoUlg O IA.io.1 1 o-ii I jg 



jjQJLj IjljjJ Llj-lj-Lj J a ta II J-JjJ i(_p=j-U (j-o (j-il «j < n 3jVj 3600 
CjjAI 4-uLj (jl (_jJI ( _ ;r «-«JLi 1" jjj ijj-*jJ! 4aJj-aa^ ^j^/l 4" mil i"i^fl Jjlj 

(JiJLILiVI L$Jjl_Lo* d c I taj i ul 4_u1j^J1 ( __pa1j-o^M qjI < aaj* 

1 OtD 



III 



IV 



Or* 



O 



<TT¥i 



o 



Female, Free Ear Lobes 

aLm2^ Oil a^^-i 'es^ 

Female, Attached Ear Lobes 



□ 



SJLJJa Oil i^tJi c jS'i 
Male, Free Ear Lobes 
iU2X* jil t jS'i 

Male, Attached Ear Lobes 



<U~Us Oil iojO jslai ij*t^a iiL^a &h\ 

I i<i J I <■ i j i .it I I . (j-u) jj^J-^J^^JJ^-" L?A>^ lP^*^ j»JtC 
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4ia-uj_U CjLuj>J! m i nil j» jjj/a-a jy£LJ I (ji^. 4jls!^J! CjI_Ll>J! Jj 1 taj 

.4jj^jJ1 CjI_Ll>J1 ^ o i n"i^ ^^Lt-£iJ1 ^^_*_o^_a^SL1 1 CjLLo* Lai uIj^IIj 

^1 ( L l ^-'llo o' o^J^i lS^'j) a J O^** (JLfllLi! JLilo.! (_gjLcuj 
Lgic (jiuVl SjL^sVI jjj^ a i r ■ i \ i kbjejj i'/50 3JLal_<JI SfjJJ JLiL! ji^-f 
( _ ;r J_»j Ijlaj (jjs I j m i .i La jjj/o-ojij^ p 1" i n"t ( _ 7 lb^/! siiiLiJLa .j^jJ! ( _ T s 
SJJsLj (jj^'r in dJJjJ JsLi (jjSLI L_jlj_lL I_Ll>- L^a^LL-J 

(jja aj miU (.r^^?-^ 'La^" i "1 J-i^- J-J ^La J a a 11 Lai . LgjjJ! ^ 2 j < j j U j 

J 1 c j *C "t (jl taj i ■■" SijLiLa CjLLjjj. ( _ ;r Lc (_£aaiej V (! Sja^jJI JLJJLajJ 

cjI_Llj>J! i i 1 1 " J i c j j^j' a i(_, ij i ntl (_y^Lc 3j»3>_»JL! cjI_Ll>J! 

LJLia 




i 
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OU&laJIg (jiljjoUlg O IA.io.1 1 &3ljg 



.(17 JSLi) oLu^JI llIIj L$J ^jJj 

(jl J_S_3 4^t_UJ t J.<Cn.aI, 1 (_3jjJL) J-UjIlLI i^yjljjJI ^jJl L_£LJj-J t^ySJjS <^j_Lu_uJ. 

Sj^Aa I j^Jj i^jJI >lit3 J-ol>c. J^.? 

j^>J! j j 1a i.-, j Lj^S^ 4SHL1 2u^i2JI cuIjOj! t ( 1 8 J£L.i) S-^Ltajj-JI 
LajI jlv! ,j_a (jl j^jj *sla t 2 j 1 ni-»JI L&jjJ! j Lj}L>. ji 1 L&Lj^Ls. 
a< U n 3_l>VI <j-u-Ji s ><-«Vl j jlL> La^Vji ^ ^Lnl ^ib! 

«CL>.J)j Jjjj-Ls ^jjlilll V^JL) Lu_oJ)j j 1 (j- 1 ! 4jr JI j^paj-U Ctllb Ljj^jSLs 

I Ijj '1 1 ,l<ll 



3 4 5 6 7 



2 3 4 



IV 



4 
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2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 



Ak-xjiidr: ijA^JCJl : 4 - III 
Leopold ji^jJ ■ 9 - III 

Maurice j. JK . : 10 - III 

Alexis u—Sy : 8 - III 

^iil "J 1 ^ ^L-J ij^ 1 : 2 - II 

18j£i 



Victoria ^JAi 

Alice jji 

Leopold ^y.^ 

Beatrice u-iA 

Frederick il^a y 



1 - I 

3 - II 

8 - II 

9 - II 
3 - III 
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5 i , u-<JI o j_A VI "/40 ^1 1 0 jj-* 4JLu hj j_L3 »^_o* * LujjijL.u SjjJj>. 

* Cj i (jji^. i r^-uiJeJJ ^"'1 L^-« J-lc ^i_u 1 j->*J 1 (jj-^ 1 ' ^ J iJ 1 

t>t>. Jj^ jj-* J^jj i jJL^JI ^ £L_^Vl ^IjuuI 2l1L^. ^^j) (J^il JLoLVl 

Jijj>.j_a J/U^ (j - * ^tA^JJ ^XLtaJl JJL»IL) .(j-uljJl ^j-jjL^ (^yi^. j-t-iHiJl (j-* 
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^- 1 1 a II J .CjLjV! ( _ ;r 3 4-aLol ( _ ;r ^e_LUJ ijj^jjl ( _ ;r 3 w (j 1 -?^' S-'-^-'j 

a « i t>j < "1 » _i dJJjJj n_gj^jdl Q^aj^J! Ju^- VI CjJlxj V (^IjjJI 

(jj-S JL>.1j (j_u_L>. ijr 3 VI j g taj V ^ a ' a ijr fl>j) SjLuLo 4_u_u_L>. fiLoj-a ^j-Glj^JI 
c^VI ^3 cl^txalj 3j^_t-a_i "jj j La ^Ji£. <■ u-uU (j^>*I 
JULaj id j 1 11 t ->JI CjLjj_ojj-$JI Jl>.| ^IjlS^ jl Ji^>.^j SjLc Ja_Ljjj SjUiLI 
Vj j_«_cJI 5^>.jJ u I r ( _ ;r JeJJI JJ-gJa JUilnj . j^jJI J_c£. 2j-rlll j^j I jjl** 
JJ_C (j -1 1 " ' CTS 1 j^JJ-*- 0 i4^>-jJI j » 1*1 SjljJLi «l! SJs^Lc 

<3j>.j.} ^ 1 n r-»JI ^j^-oj^JI ^JL^tJj . jJL>JI ^eJa-m 4j>.I i nil 3 Jl>. Cj1j-l*_*HJ1 
di-ll r frj . 5^ * i"i a 31j_al i(j_u_Lal (J^"J (jj-II L^-^J- 1 4ILo*Lu! ^ j ***< 1 9 .^_a_(J1 
iJL>.j_II VI j g-taJj V dJJjJj n_gjLi^JI j» j_<_uj_a jj£Ll Li d la tlj a 1 111 a 1 a 
Jlj^>-jJ 3j.jl_cJI slliLa^/l jj_a (j-Aj i(jjV! tjljj ir-i (ji^- jjLJI J * "Jl LgJIlLaj 
" ^JJ^**^ ■ '■■'•>-' , „l , „S?I ''"'^J^'J J.'" " j*J ' "J "J>^l I J_A ^3 CjLLo* 

<J-a-u icLiiilLa tJL^J L-« u r-»JLi 4_Ia_Ljj-LI j^jialj-a^lj CjLaj-a_ll 

oj_fl> JiLa Ojl <i~"j .O^Vjl (jjj (j_a <Gl_Ll ^1 OjjfUl 

It ^m#U^I^ Ulj^lt gtfl><il -4 

f> ^,» LiJJj ^ JLla aj^ai L>UJI 
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4_i£Ljj_a^l SjLaJI ^1 (J-2j-iI (_p3jJl! (jl jJljjj i ISLjj_al ^£J-u i4-l2j^3VI 
I JL>.Ij J_>o 1 JLA l_La (jr^J * ' ~ ^ L)-* ^ ^ 1 '3 (j- 1 -^-^ '-^i- 1 -*-^ 

JlaJa_a J-LjJ Ij-gJ !M-3Li ±j i ii II jjLSLjj_o^/l (j_a *j uiC (J^ (j-U (j-o 

t_o_LtaJI j^paj-a l£Ljj-atj hjjt (jj-^ *J J ^ ^ 4_ulj^aJI ( _^alj-a^l (j^- 1 (J-°J 

(jIojJLLi Cjj_a-i .(jlalj-aVI i ttjlje aJ 4jLi^5^>LJ 5jL*Ioj/VIj ' w mflxlll jL^j>JI 
vjjj '"'^ tl^ -1 (1)-* Q-^ 6 d ^ * j J iS-i^J 4jI a I n a~wj (^_ilt jj-a 
(j<-j-3j ui II oJ_»o La IjjI—LS lLLI j £-aj ' I t^ScJji ^jjj uig,J d i n n-w ^1 

(Jo-lJI ( _p3j_a j^j^Tj^I^^ t^yzijjs uill j-^' J) i ta * 1 J . 4j9jI_3^1j 

Jj-IaLLa tfj-so La lj.sLj <t-j| VI i Lljjl tfjl uu 1 1 (jjs ja£.jJI ^ Ll3 

Jjjj-Ia jj-^ 5j_JJL>. CjL*_aIL?e«a j^^palj^VI £ J-A ^ i"i**t .^JLjlII jj-a l^J-^* ' 
jj-tjjj . cLj-jL2_LL!I *j AUtU cLjjj^j JLaloJ £-a ^ a b >■ 1 1 ^tjjaVI (j-u ^jlj^JI 
jj^a JJ^C 3_ljIjjJI (jlslj-aVI jnt jj JiJo 3.5 JLCo.1 tfljjl JjJijJI 



1000 JS^ 8 a.n m lUJI 

2500 JS I (jl.^j^ iJLuill iSj^slj bjjji 

25000 JS^ I ^^IjSJI J^JI 

400 JS^ I mlUll J^l (jlSLi^l 

3500 JS ^ I ilIL^ ^12 i^jjji J^I ^ jj^j 
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OlAlaJIg (jiljjoUlg O IA.io.1 1 o-ii I jg 



<— il LaJU ^1 C"^' O^J - ^' 3jL>. <_ i j i njj (20 J *C 4_l3L^ Sjj i aj 

dJJjj (j_ajJ! JjO-«-> ajLjue-il J-^oj-i 4-ue-Lt.U «LuljjJI tCLt-ialaJj i£-_olJI (_Ll3 
, - 1 1 j A U 1 1 4j*_lu jjs-VIj ( j 1 - :>, J' .' J 3 k> I I jl VI t^^jLijJaJI ?l SjjVI <ji>k (j^ 

j-jtuM-a-d\ I a h (ji! . tjl m-jVI 2 j'.l Sl'tl AUll 3 j , ii 'i d jlr JjG La^s 
'jj*.'J^-3 ^JJ^ ^"'"'1 w^*" ^ L'-^ a»JI ^j'-J 1 d , , , ,,1 1 .-.I 'j-^-tl j Laj i ■■" 



j-jLtU J'C uillj (I) <_Sj^>JLi w (ju^la.j j-^J- 1 Lc£..5 ^LJj *— 'jli-* 

(^Lj>J! ( jjjL_L1! p la * rt C. )j— 1 . (jj-u) l_3j-_>JLj mi U (^L_>J! ^UlUj 4_La 

Sjj caj CjLujJI .Saa._aJ (f 0 (jj'j>" fliljfij**3 'Oi5^*^ w o'J.'ktl 

^jlLso (jjiLJ! ^1 i ii-v? Lj^L>. (jl LdJj (^ylnjij ip i n3>ll L?^L>. (_y£ ^'jjl 

t_)VI (j-a La-AJLa-i i^jjLulaJI ^ 1 1 J J II ^LuV J*J & '<±~? 

jrj_i JaLaJjl 'I fl" ^J J-J cWJ-' 3 6-° J^^'j i^LUjO. (jyjis <>c 

cHiLaLmAJl '"■ o maj| (jl OlLj Lo ijr Hllj i 4_t_t-£u>JL I 4_Uaj^_JI ijr 3 (^_Lj_>JI jj- 1 ^-^ 
.^_<j_Lll (J_«L£LJ1 -ij-ill pJ cJ"^->^l (j- 1 ^-^ ^aJlniLa 4_LLa_o* 

ijj-ljJI ^11 (j^ L&J-UiA l~^>- ^-lLs-UI Lj^L>JI (_y3JuQJ jl LaXI Cjj-JtJ 

CjLjj^ (j-*^ *l 'T<3^ VI Lai ((jj (jj) (j^s (jrjlj>H p^jj^jJjj 

jJI^JI ,j-a ((jj;) (j^>«-!lj dti^' J^' jLS "' ( ') <-^-?^' 0>l>i^ ((j ' T ' °) (JS>-uJI 
.((j^ i) ^aj (j^s (_yl j^II .(a^aj^jj diljj . j^s-VI 

4-LUM-i ' ^"j 4 ijr jlj^aJI ( _^3j-_LI I J-$-i 4_u_u (JLaJaVI ( j-a l_sV1 Cjox-j 
CjL»ji1>J.I (jiuiJ (>JlILi 3-tjji Jl>.Ij ^1 ((jj l) »l i-r fltl jlj^VI 

( _ ;r lJI (jJal—cJ.! dJJj ( _ ;r 3 lj^>- LhjLJu (_p3jJil J->«J (jl i_<Jj-«JI (j-aj .4_l2j^sVI 
f. ' a d * L_3^j-_»_a 
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ijluulllg fejljgJI 



4 a J * ' call p 1 * <_ , i , ,i i .(H) cf*^*^ JaJI t _^La- ljj! p ta * rt Ljj^UJ 
j^paj-a JLus 3j-u^ cLcl_La ((j-ul) t _^al^r mi^IIs dJJ!i (j_u£L*J1 ^1^,^ LtJtJjjG 



09-4-1 




..^J-^ <U*xJa <ilj_4J>. L^L>- jjjjLJI p La * \ 



4-ii*-dll ^ jJI L}U. c^y" : (20) J^ 1 
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OlAlaJIg jjoUlg Cjlnmll &5ljg 




I) £_aiJI (j-o p(j ikt a JLiLi t-iLsolj ip/j m La-^ Jj'j-^' O^J^ jljp #L2jJI 
d j I t * U Li^_>J! o ^Loj ^_^JLc iJ3 Jt_LiLaJ1 g I aj ) 2I j-^Lj l^LH ^-^J *(t>° 

(_p3j_a JjjjJa (j-C (l) jj-t->JI 2-Jljl J-A (j-it-j-j-IaJI f. I <LjJ 2 I jijl (j-a JUs-1^3 

g 1 ****< «V1 J_aJLJ^ . (jjjj jjjj) ^L-'L"*-*- 3 (J^- 1 l£<-*-J1 l_l^L>J! j^paj-a 

(j_a S^jjJi! (jiaLtl! dJJj ( _ ;r 3 *L2-lJI SjJLS jjj^^/l (<_>"') 

t£^_j^_j3Ll!l jj-i jjt (jn! ^"J! jj-a Lc 3-1 jl>o ! jSLaj a((j-*j (j-*0j '00 ^-^l^t-uiVI 

j I iau.ll *^>-J-i (j^'J i£-aIL>J,l (jjjj) J (l) (j1_LL>J! a_j-cuj (ji^. J-aj-*J 
j_j|JLlJ! j mi jj ^Ij-i m,^. w at-xjJaaJI s I Sljzl SjJLS JL^U I j-A Luj^J ' Ljj^-' 1 ' 
(j-a 4-11 rj" il j»lj-ij i(_paj-a jl d ii «Laj ^1 lSAW '^o'^'U (jfjIjjJI 
. *L2-lJ! I 'JT 4 gljl ■ Vi'ai (j^-JJ La^ 'J-^' lJt^""* 

4_as.^L_ll <l iif ^ 5jj ' a * L_AJL>.^a3 J_t£, ^j-ill ^-La_i mP<-JI j^jj^^M uiX I 

I * y i4 j n j in tlilll ^^paj-a-i J_i ^ jjl j U-Laj I j^psj-a I j * o S3 . 4_u1j^aJ1 
n j i n TLj- t : ^ 1*\ mi i(^_i^aJL>.^-a_L^J1 ^ L-i—La ijr 5 ulj 4^t_uj 



<L^- ^jt VI L_AJJl^, 3^Ljj-jj 4^!j-_a_>J1 ^jJI Li^L>. j » ' a * j-uiluj 

. Ij n~r i^s ^_Lj_>J1 «Li_j^jJjj La cL>.jjJ ^ j * j ila (j^J -ij-^JI 
^Jl se la II p se ' *a j )j 3^L>.j Sj^L-a l_La_jjLi j-uiluj 5^-iIa3> I j aj i alL) -» ) 

^j-Li i_Lj-3 cjjJ.1 (^1 SJL>JI ojut (_gjj3j .Sj_u^ (jj^i-l (_pslj^.l 
.^LLoJI 

gl^j -5 

CjL_Llj>. 4_j_iI_*j ^jJI 4_»_ijt jj-* (J - * 1156 - 3 tj' LS_jI_uj l_Lu 
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OlAlaJIg (jiljjoUlg O IA.io.1 1 



( j_aAlJ ^L«L>. ^jjJI Q^-i (j I ^^5-^ j jj^ <JLilo*V1 ^jLb 3j-uIojlJ1 j-^' jj-* j-^*!- 1 

.3_ulj^JI 

JLiJI jl jojlI! jVjV (j^IjJ O^J - ^ ' ■ ' a " (J- 1 ^ JLjIo.1 (_£jLcujj 

j_*H^J,l <_p=j-U liil j Jlo jjflkl '/. 4 -3 JLCL^.1 JjLLo ^ '/.8 -6 ,j_o 

.3J5L*JI ^ 3_uljj 

V SJl^II CjLVjJ! ^JiSi jljtl i_S>Lo.Li t-jjUa^l jj <-. 1 1 n't I alljcj 
£-Luj ii—iJVI JL>.lj JLiJI jl jojlI! <^_Li1j (2>j! (j-tj La ^IjjJI d 1 1 » I Jjj-i 
jJLJj . (<tja_jj 3_j|_o £-JjO CP-ir 1 Lj Lj-I I (j-V LJLc Vjuua 3 i i n ill lilt 

S_jj_utLijJI t_jjLaVl ^1 jJJ I jl>. 5jJLc 3 j . uj oLJjjJI i^j^-I oj^Jil 

3jLU (jutjjlj 4-uLjJ (jl clr<-JJ Slj_al 351 n i ii n~>. JL>. 4jj/IjJ t 3_ujiJI 
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<u\}$ 



a i j a t_ul^>- ^jljjI ^J-Ilj i^cLlU 3jIj^J 

. L^JLal ^ ^Jiaj 3 aijuX\ J£l miU j j»jJI ,JjL^3 - 1 
-l.-^Vt 2_cljj -2 

.4cI_lU (jli I fl^ ,_p=!j_al -3 

. (2_ul jJI 2x.LiU) (jjiilll juis icLcil ^paljjs! -4 
Luc.} i_i_i!j_>J! aJ-tb (jyi^ <— (jt^J 

3.J ljj • j a II) i_3l_jj^/l SjJj-aj J i a t 1 I g-iiLuiJ 

I" i n U Slaj ^1 i^jJj L«-a ij»jJ! iIjLjj£LI 

jljAI ,j-a (j 1 -^-^ (lAJ (J^-Lflll! ^1 jJiitltl I jut <_ . i i .i 

4_lLLz]I L^J CjLjjjj>. ijr A 4_oLc ' ' Cj I^ j j ^ -lu Ij 

£_o VI Cj|jjja_LU^/l ,jjs J c I fljj V i Li£. 

SjLii! (jjS^j S^lxaJLl i U3.VI (j-a JLs-lj £jj 
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(jUujUlg OoljgJI 



,,,-wVl Lai .t^linrmVl ^If SJlLal 4jjjJJI (jlaLajv^lj iCjLj'C i ntl 

Ljj j'i'n j tl J_Us cLiLi^La SjL-L^m ^1 i n-v I ^LljLi Lai a-a-illl 4j- i u iVl (^yi 



^ji_LflJ ^**<1 lull llj ^j-*" AjA^ J/^l-i 



/ (j-a 3x.LlU (j^J ^-u^la. Ui^-y 
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JjiJ i n a iLc^uiu £j ^j^/l ji^l 'IgG : (^) <tc.l_Lt.l (j-tJ^u^L^a _ I ^ t-^jjj 3JLl2H]I 

(Jjlj i ii a IgG : 4_cl_LU (j^-Ij-^J^J-J . 4_l>aa^>^»iJ I CjLL^sVI 4^t3l£La 

. *l_«_a^/! CjLiLLaJa 4^tSl£Laj , ^1". , ,. jtl Jj^Ualj i n-»JI Cj^VLcLaj (jx. 

i3j-jLiILa d 2 La * a J ifiQjlj d 2 La * a '^"^t-» * rt (jr^- ^ ^A^3'- > ' ^ ^ ' ' " (J^ L^S-*-* 0 ^ 

Ji^>.j ^jjljj .jjL»HJ! SjUjuS/ (jiaLLo 4 3 3j-jL*j-a d2.La.La (J^ 

dlli (ji^. (^Luj/J 3j_jIJlLU (jJaLti! £JL& ^1 £ \l . V. 1 1 ^| , n-v^l (j_a JjLt JJLc 

3JUJLC i^-jl^ <>C. ^liil! cJaLa! 5!bjLr>J! CjjjsijJI (jl VI i(jVI 4jUJ 2±al£ 
l_a_$_a ^JJ-i (duL-u^SLiill) g I ' ^ Jl ^jJI Ll^L>. ^j^* 1 t. (JtljJ . L$-La 
djjLLa-JJI L>LiJLi (jXJU JjV! <£j>il 43>Lj Lj}U»JI ojufc <j_a .4.JVI 
Li^L_>JLj ^ o i ii 11 ijr jlil]1 jj-uSLju 3j-u^ 3^j-d_a 3! j-uiHj^ ('"■ jl i ..j A ^ jltl) 
CjI u i~w _}^>.^jj 4 L]^L>J1 ^*j>. J-^- 5 OH"^ C 1 — ^^-"^tH^J-^O 'J l>J| 

. La-s&^N j ♦ 31 3-t-)J t^j^Li^**n i nil 4jr 5 

V (T) j (B) l_j>U»JLi oW^-^ ^J 1 ^-*^ 1 L^U-JI ,j_a (jL^>i dilllAj 

"aj <i" i n a ' ea * Li^L>J1 aJJb ^LljJ jcHjj tiajl j^_>Jtl 0>u l_Aj-i_L4_i (jSLa-i 

^LLijLal (j-Aj i I J *^ J ' a ' (_^i>- =1-:^ w 2 jJJ a Lka-«J I ^Uej '(^^JJ^^O 

L>UJI I"-**. , , ^_t_u_>J1 ^j^L-^l (jyjuzs] ^1 Jj-u^jJl *^jt^**. , JSLuJI 

(I 

j_La (_)^>-V ? I lia-j l! I Lj^LiJI (j-a 4j^1jJI ^ljj^/1 (jjL»j jjjjljj 

4_jj_ljSLi j<ijjIjj>. (jl (_paj_iil '.(^Vl^ CjJljo 4_JL«jlIIj 4il.l_La ^ i n->JI 

d ^ a\l tl |_j^l_r»JLi I j i ea 3 ' '"*"' L'J l -^l><-' (jl J-J V ii f I <i i ii-v Cjj-C. 

Lj>UJI jJi*. ^Jl cdl£a*.VI Ijla i^jJjj . (T) j (B) QjL^j^ilJLij ii j^uSLJI 

Lj^Li. ^1 (B) i-.j! ...j-^ijUI Lj^L>. Jj^tJjjj lS_lL*ILj/^iJ C I I >»J J II 
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ij^f L~>U 



"IT" 



( 13 ) C-jU- ji*J 



( T ) c^L- jjLJ 



V 

-5^ jjy'j^ 



V 



V 



jrt_u_il ^j_u <LuoL>. 3_}L-ia_o ^L.oJ>- 1 ^LuLi t JLu 4_j_aj^Li 

.S-^LiJI 

(J-c I a " " • I J 1 " a J jo_lj!j^>J! £_o (J^LfljJLi a 'I i £3 t 1 ^1 i ii-v^l aJJt ^jiuj 

^ j i a « J ijjj-k *Jjlj 4jjjJl!I ^1 i n-v VI £-a Laj^LJI % \\ •'^W ^| , ,,-vVl 
2 lj j i u-l L^aL^jJI (jSLfl-i 4>-j-J Sj-u^ ( _ ;r 3 4_ujJlI! Lj^>L>J! £jja->«j ^1 

3-2-al jlil jjlL cjLcjajJ.! (jjs *LojJI (JcLijj) .3j_uSLII 4*3 >U! Lj>L>JI Jj^ 

^yjz j»j>.VI a * iJI . La_i3 j^ju (_3jj_o Li^ (J-uJill 1 JLA jj_a 

(jljjl3 ^1 (.g-ljJ Lxj5 i3_/jL«JI Lj^LiJI 3 J ni(~ \ pjukfi ^1 S^Ll^m ^1 I i|-vV1 

3 'I i a a Lai i ii-v I jj-l13 (T) i "j a 1 gill Lj^L>. Lai . Lj^LiJI eJJt CjLj_jILx-a 
. j^LlLI (JLo-ajVLi 4_jjl_iJI p_ulj->JI ^_^JLc ^ ' ga ^"j pj>.L$j ^jj-Aj i I jja-m ^^j^Lc. 

jIjlcL SJjLoJI Lj!>L>JI oj-it ^Cl>Z .4jjL>J! Sx-LULiJ^Lilll I jut Jia juj 

,_£jjL£9 .4_jjL»JI CjLuLCII p j La ao (jlr Jt£.l i n"i'q 4jI ir~iVI 2 S ta * a SJjL* 
(J I on ill jj? VI iJ-cLiUJI I jut JlLa ^l 3x.jjjJ,| ^I.'-m-MI p i uaJI ^j^' a j 
JjjjSjj •£jU>^' J .'-->»tl (_^a3j iSJjLoJI Lj^LiJI ^Lljl ■ t— JJJ Sx.LUI ^jl 

i±ij-». 3j_uSLII 3_oja>LII Lj^LiJI dJIj^LiLi pjiilj^JI p . ..->JI ^Laj JjLu/j 
.SJjLa jIjlcLi SljjJI j-lojaa ljji^.j Sjj/lj.i jljJ3 
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(_£Jlj>.I j^^j-dj $«LcL_LU Cj L_LjJ^_j_i^_L>. (j_o ^J-^JJ ^jJlj^_o _}JlC (j - * 
dJLSjL>.l JuLc 3j_jlJLLtl (J-t-u^l i ii tl sLioj^jj CjIj_l*j CjjJLs. CjLjjJs-lJI 

ij^flLk p i n~w ^Jl (j^^_u^L>JI £(_£jj>. J^a-j i n j-jjuJI I JLA (J^-«J 

JJLC ^Lul jl ^1 i .i u i ..V gjl ta£ JjsJtjU^i s^j^sJI I JL* Jlo (jl (^J! 5L3LU3^Li 
jjI j_i j— i l-<-Tl3 3_JI_>JI £ J_& JiLo • SjLUall ^1 i n-v^l oJJt (j-aAj (jjs J-f^ 

4iLl3VLi 3ijlj^JI 3_oUJI LiiLpklLl (j-aJaLu ! jutj . (SujjLiJI oLLl3c-luVI 

i-.A . „j A 0 j Itl Lj^Ls. (jl 3_jj_taJjl Jj2j .SjLUall ^1 i n-v^M £^>il (^-3 JjL^JI 
(_yjJ! iCjLU^c-lu^M <j-a 3 fllgjJU ^1 ^j^/l JJjlI 3-jjI i ,i a 3j Jjila £j ^jLi jjJj (B) 
(jlj-iAl! Cj La^j_u^aj^)^ Jl>.| cUa2a_L« Cj Jl>.j JLSJj . p i n-»JI J)3-*^ tj' (J-**-*- 56 - 1 

iJJb (_gjILr»>j • (^) 3^,LUI (jj^J^ujla. (j-o Sj-jLiitl «ljj>-^l ^Lul (j£. 3Jjjjjla 
j_j_aL>J,l ^jj^SLj 1 r oj Laj i al] <_2^ CjLujJI (j_o jjj^C JJLc (jlr 4iLaJll 

a * i 1 3^Ltia_a ^1 i u ^. I ^Lj-ll tail i V (jlj-tAll ^yuu (jl ^U>.J 
i ! II " <i i V (j!j_j_oJI tfJLA (jl jJljjj (Jlul^ I i J " CjLLc^-lu^I 

OJLA (J-C I a "' "' (jH-" «" II (J-t-u^ i ii II ^Lj-iI (j-C 3Jjjj . u U CjI_Ll>JI 

3jj ui ill Cj Ljl^iIL^J, I ^j^* 1 j 5j fljj . L^J Sjlx^aXI ^1 i n~w^M (jj^S[3j CjLL l^ - l u^I 
. 4 j ''<ij-U (0-j-jIj-><JI a jUJa 3 'I ■ a a i n-v I ^Lu^/ sLlLiLiJI ^1 
p rt (j^ i^i i tl <. i l~w Lojut^. (_^ljl_A 3j-jjj>. (jl£L*_u (j_o J-£-& ^JlC ( pjr L^. w Lga£ 

. 4_t_t-a_>J I (_paj-a (jjj^j-i3 
tiJJj ^jj Lga£ jj t^"" ( jjjjj_LiJ1 I J_A (JitX (^jL_uJI p J ' «J ^JLC >. i 1 1 u 

^1 1 ii-v^fl ^LuL 4j^jL>JI (B) <~.jl , ,.j a 0 jltl Lj^>L>. ^Lul (j^. 3Jjij . ..U cjI_Ll>JI 

. (jjj j)j»jjilJ 5^1 ua-ll 
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:^i)h ffill -2 



jjl 



Ij-^J drul '^11 (j^sUejI/^l (jl lil!!} i JLs-!j (j^i'jj S-^V ' *Q 'Ll-Lre-i.i. 1 ^ 



S-LuJI 
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d_J_a LtfuJ 1 4_jj>. jJ ■ aj 1 3jJa_u_uJ 1 j 4 ' ' < ^- t -° jj <jr^ L>* 

^^j-jJI) fft-j-A «Lc j-<jj5c-4-i LgJLa 3jL>.1j (J£^ i La i4_j_Lua^M (^paLuv^M ^_j_aLrt_a 
. (j^-seLui£j ^/ 1 (J-^J d_a_jla ^ jJlj ^iJ |j JtJ>J 1 ^jji^. 

3 1 ml I ii t__t_t£jJLi *1 jQjVIj LoL>* 3 1 ml m L_sLajl t^r^-^l <j lr 



? 1j-<j_>J! ^jJl Lj^L>. ^Ln_ii j-i^e_i i^Uiij OVj^j o-i^il i—ju&jH ^cHj 
^LuL l£1Jjj i^LuJI t_jLJ1 ^ J< uJI j-^lj) ALtajLlI plifcj ^ 3jJj_o Lj^L>. 

; j 1 3-j O-j-^J I £_j_Lua3 ^LJLij i^1j-<a_>J1 ^jJI Lj^L>. ^llul oLsoL 3j_!j_U 
^jJ-ajjjLjJj i?.1j-<jj>. 4-lLv jJ£^ 4-la-ml 5 ! j 2 * \ 1 J,j\j?e_*_u£j^1 4_ui£^ tilljJ <Lrt_uj 

. rQ-Ui3»Jl ^J-Ll 5^ J ' ga 3 4_t>. jJ^_U_oAJ 1 CJ^VL) JjLjJI j^iaJLJ 

^" AllajtJl ^Uej Lj^L>- J Ltaj ^jJl j^L>J1 ^j-aj-^JI ^LljL !jl£L3 4_tKJ1 
i ^ ^_tia_) Jl_*_j ^c_j_L*aJ 
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(jUujUlg OoljgJI 



:|8dJf ^rf^i -3 

(A, B, 0, AB) f) j (j) j j (!) j_ijVl ^ jJI JJI u* a 

( _ ;r lJlj i«lj_«->JI j» jJ! CjLjj^ ^la i ■■ 4jl3| jJI CjLLujjjJI (j^utj d i ul 

JLSLZul 4j^_j (J-j-3 (j_a 4_Lj/j_U 4_uIj^JI CjLajUU el La . ..Ij j JJLxIu LtjjJU 

ch-II (D SjUI <>j>£; d>£. JjJ-^a i(T) l£»JIj .(j)j (ij) j (!) 
S-jLtl (^jj^Lj (j-c ^Jjj . .. i a drLsJI La I . (i) 2 L ■ ajjJ Ijujlso L&j>^>.j 
(j) tiJLlII (>l»JI jjLajj i(t-i) 3J-^aAll (jj^Si ^1 I j-s. ( _ 3 jJ!)t_j) 

|) 5 Ij.^Atl jjjSLUj .(j) Sju^aAi! dilju LojjJ .(j) 3J|jiiJ! 3jUI ^Lul 

i Li^jLLujjjj ^Lnjl tjLjjl i n" a 1 1 ga i L«-a (!) (ji-'^>JI A^^i-J £ * J ?r!-' J Or 1 
Sjljs. I c (jLiLiuj 1 1 j '* VI n_JLiuJI (_ya (jLjjl i iTiaj (jL5al£ila 1 1 j il 
jJaj-tl ■■ a j I r 3_j_Lj_>JI JLSLJuVI " t ljr JX^~LX\ (j) (j^_»JI ^Ir 

cjl_u_>JLa oa^II j-^ ijr a L$J£ jl>.j3 (j| (Jj~»-"i i ntl jj-s-^ llLJjJ i ijr a^j_o^_a^SLll 

Gi> G m) (m m) G ? ) (m 0 0 0 a^l ^^h>JI liJp (pJi 

i_4lilUlj J^lSilll <_ i 1 1 im 2jj gla a (Jjl i JtL)' VI 4" ' ntl t—iJ^lj^tl flJLA j glaj 

.4j^L5JI *— > L_t_tr>^J 1 (j\J .J^j-jll 



(j (jJLl l-JL^Tlq ! jV)! jT.Tl 

((jl'j'qK'a I (jV) i-J I <_i t 

J JJ 

CjLLi^e-Lul (J^LajJI ^1 jJlitltl IjUk <_ mmi JjJiJJ ■ j»il" i nU Slaj ^1 (.g-ljj 
^ljj>U j^lUsjj oLjjl JjJLsJI ^yflj . L^t SjLbll ^L^>.Vlj (t_j) j (?) j»jj| 

kJI 
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tJ-JUi (!) (I) 

J>aj>._ail ]- 'I ■'--'t I J ■ aXlj 2 I j 1 a3 a ' CjLj^ (j\J * J** LdoJI '"' 1 ->_' 

(j^o I) 3 I j 1 ^1 q ^jLjj^ tlrh 1 ^JJj^j '(0 SJLlu^s j>>-jJ.I ^ 

(I og'ij I f-lJ! J^j ^uaj) J "«l . ^» At I 

^hH! ( r l-,.,U) j,a-,,„ti 

J7? i 
J J 

(I g'i j i j»jJ1 JJii ytxa 1 ^f) tUial^m j^L J"' 1 Atl 

^U! (ph. -11) Jj?-,,„u 

l_l T il C_! 
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(jUujUlg OoljgJI 



<_3-J-Jlj _j f-3 'I La-ll ^1 i n -vVl \ r 4j!j^.I j»JL«J I i i) ,_£jji-Vl 

^ L , A T t La| , (_j j f ^"Ij , Va ^3 3j>^>.jAI CjLuj*_u-]^M £-a (j£,LaxJ (jf (jSLaj 
i.ivj ^ I f I j J ' a ^ J-JI «ljIo-l ^ JLC i. u i .n 3-aLc 2 I jii" i .ia j_jIL«j3 I) 
ojjii dl ji^-V 5L,^a (jJJ (o i) j»J yttacj (jSLaj V <til VI iSjLa-a 

.<— sj I CjLLpE^ujVI ^_JlC d Lj i a all 

: j** I j pall Jri^i 

^jJI JjLuai (ju 2 alia a 4^}Lc (^lc SjlLLs jVI J-»->i V 

^ Lj i -«'■» <j1-i j_ jr jJ1 dJJt i L>. J-^sj (jjj^M-K-JI j^I LcJ^-Ij sLitjJ,! (jlslj-a^/lj 

SjjlU jllaj_<j/j njjjx>JI ^jJI j-a3 (jl J^-^iJ t_gj i^if (^yjjVI «Ls-jJsj (j) 
^ Lj i -»'» S JjlLI *L>. jJs j mj . ( l) ^ Lj i j (j-aLir <j1_i Lc i"i 

j|j a_aj Lalj j^Lts^U J^ilSLII jl LaAlb Lai j_uiltl) nail-patella syndrome) 

^ ) a < )j t 3- (jjjl_ t^-i (jrjI^LII »1 uillu I «" i Lx-ij i4_i^jJI ' a JIJ ' a c jl 

(JSI ua^ Cjlji -1 i m ill J-i£. VLii>.l jli^I ^ jJI lLlL^j Cj I J j ii *" (jl J^-J ij_La->JI 



i(j i_i I) (_Lil i a '$ i_cjLa_i sLljIjjJI ^jJI (_LjI i a a ( j_a j-u£ JJlc. 
^-La-m w I c 4-ljIjjJI CjLLlj^j_jJI (j_a 4j (JjjLi V j^i-I JJLC ^1 S^LdaVLi 
p i ii ->JI Cjljlj_al ,j_a (j-Sj i r I ' a J ; 1 1 J *lj-«->JI j»jJI Lj^^Li. (Ji-ljjj 

4_ljIjjJI J-alj-tJI oJ_A (jja CjLHI -'j-- uU Lj-!L>- (j^^-a-ij .(^ylllj I ■ ^— • t !<" 

lj_u^ JLcLcuJ (jl (jSLa-l (j-UI jl j»J-II (j-a J » i fy ^ a 

1 I 0 a IjjJ <_ i » U 3_LjljjJI ^J-^ 21 -" ! '^1 -<jjL>JI (jr-IJ-V l^l* 

djnlr 3Jj| j-Sjj *— ^P" ' p '< L>* J */*'ilJ 3L^><-!I (j^ ^'^m Lalal «j aj 
IjLA Lj-ajJ (jr^ cJLb Jl^J njl-aJijJ! j\ (jj<JL>JI (^i^. J-aIL«3 V sL<j/jjilaj cLaj^J 
ij^jLi^j^/I <JliLa-Laj I j" 1 *^' ^ JjL"JI <j-° iJMaJI (jSLaj ti^Laj 4^jJI (jjs 

CjLaj I » U jl VI iajJI aj 5e a w I c SjjVLj J La-all ( _ ;r 3 jo^L>J,l JUjILkjj 
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:CjL*jjJI I allied (j-a JLoIaV. 4LjIL>J,l j»jJ! (JSI 1 i>Ljj| JjJL>J! (j-^JJ 
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(jLuJUIg OoljgJI 



J jS" i i i U j gj-jjl! (jSLj j«J Lo i£jjj-tl ji^tll J jS" i i i U i i i -v (_>^3j 

tS-g-il hi" U ^iLtl jj^i I jj>. JLc (3^1 jjJIj .(J^IjjJ! <j-o <_yl£. 

J^sl JJ 4j>-j JL3 . 4j3^L«JI ( _ ;r X-lJLC (j^lir i"i^M jj-U Laj J_«_a (jj^J -i^JJ 

i4jj mm 11 SjIj^JI I JLlLkj jii^ I (j-a J i u ill Jj^l jjjl SjIjj j "n" 

J-cLij ^jj-i^. (j^a-j i n ill Jj^l ^jJ! JLqjjljj i4_aLj ' ^ i 3 a ^ J a rt JrJ^ (Jl3"^ ^3 

Cjl I u^-SLtlJI Cjl_LlJtt_U_)l (j 0 I n"j ' ^ ' "J ^ £-5"^ (J~* Q— ^"'J ' "3^57^0 

j-u^-i ol_Lire_uj^/! o JLO> sLojIsjj . (HLA-i—i J I Sj Lali&x 5jj i ■ mi ill 

i I j~ i a. I j aJ aj eu a i4jj^c jl i£Lui>.| oljjj*_uj^/ 4laL>JI 4ja- i n iVI Lj^Ls- 

^Tjinill j_3_al ^ZLlI -^jijj-^' ^ j i ii itl (j^^J o - '! L ^-4 '^-'j- 0 * ^" a j 

CjI_Llj>. £ L*jjI oJJL>«jj (j t_! i) jajJI (JSI i Jj^ljjJI d g-u ui 

(JK i"i^l (j^s j^jj^ jjlc cjLuj>JI o jl^Jj ■ g| j 1 1 n->JI cjLajjj/j^sjij£LII jl>.1 ( _ ;r i^. 

tfJL^J j_uSLII JJLuiLI IjJijj iCj|jjja_uj^/l ' alse a ^Llil 5Jjj i n a 4-illljJ, I 
|j-C Ljj-j-3) (jl i ui (JJjIbej (ji JL«Io-L3 (J£ J-t£. <LiLl>JI JK uiVI 

j a i^all (jjs * i^jSj j^a] 4-1 1 mm q (^yl^. (<L^jl uuXl jqjI ^jJI 

i n ill (^^1 ^Itll CjLLo* (j_a Li ; J-«-a 1 'J^J-J dhi3- 1 ^t (j_a l_La ^ l*i i ii j 
J-jL^JI JJlkJI ^lUsjjJj . j^usL>J,I OJLfli (j-a ^JLp i -^-IMj-oI (jj-^y lj-fl>J 

i4_«_lj^/l 4_j_Lj_>JI jJsIjJJ OJLfli 4joI_lII 4jjIjjJI i_ij£IjjJI Qja 
f^^liuj i4jljj^/I j^ljll OJLfli (jjs ( _ ;r 3 ■ t— Li-'^*- N^'*' J 4 i ii n-v. -J^>-J 

i>j_4i ji^jj i50625 ^1 (415) ^jl i uj jo-lj c-^jj JLjI^.1 ^1 lj-a> 

JUj3.Li L^sLs- LjJ^JJ J^-ijJ <>>-^ jJI^JI (j^s 4LL1I.I 4jj^1!I £-a t_^lj^JI 

■■ aj (j}L«j*j £j«u*aic-£i JLto.1 (^ic ^j-II lj-* J^JJ .2562890625 

CjVLiIo^I A^LusLjj . ^j^ji-a 4j1 0 1 n J/^-aJi ^^Ij^JI c_*_j^pJI 

(^1 3-jLU 3jLo d I I 11 1 JlJ^L3 (JSLl Jj^JJJ (_JjJ>.^/l j»jJI (JSI 1 

a \x *A ,tl 1 ^jtK'lt IjJijj . (jlsj^/l i>jLfl> 4j>.j (j^' O^-^"- 1 ! lS' ^ J ' '"' ^^- >lJ 
. i'r> (^LLa_L) I jj L^aj&jq cLajj-LaJI i>J_A ^Jl 0 **"i 1 u\ jjlj ^l_b 
CjJlJkj ijjlalj-a^fl * J J ^jJl (JjI Lai ^j^Lc CjJL>.j Li^J 
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Jlj>.!^_ILjj t iJ7 -2^j>. j^paj— a tj^- 1 ^-*- 1 (J- 1 *-^! JutE. 4_jJLc t. null CjI_Lijs_u_}V1 
(j_o J'C i La • ■■ 3 VI ' _i I i a II <— il j* II (_p3j_a J_t£. *L<-JLc i. < i n M J-i-T Q*j 
jj-ojJ j^pslj-aVLi JaLujVI ^jl . ((_£jJLd-ll Ji^jjlJI ' u-L^aJ ^J-t-^LiXI * sL#J-J1 

(^yjlj^JI ^1 j »" i nVI LxjIj ' a • 1 (_p3jJll ^-"jjj I- 3 i-dJjJj 4jLi^jVI 

.4l^LJI ^ISaiJ 



jsj_£ (jj-IJ 4_ L-cti-j jj-u j_<_ujjJ L) ^-■a-t-uj i 1939 ^L-^- o "j ' " J-*^ 1 * ***^\ 

IjLA L_al uia^l ^jJI Cjj! ^-JjLselJI ^ <LO ^ jit^ul m£JlII i njjJl 

4_uLiJ1 file j_<i_>JU 4jjIL>o V (j-oL>. (y\st-£u \ ^^^ic Laj^-*^ l£ 3-^°^ 4-u-oj-t-ujjJ1 

. 4-Lt-u ^-i-ujjJ 1 a_i_JL_u p (j ^ 1 *JlJ 

p-^-O Lt-ixJ>- t <Lt^L>. 3 ^ Lea a ^L_tO-t (ji^^J i(^_L>.^-L1 jUJs ,^j-\_jJ L_uJ 1 

«L_j_<j_At ijr J_uj_*_uJjJ1 (J_oL»Uj .i>jJlitJj JuJl>J1 ^jJI p^l ^" ■ Jj^l ^^llu_uVl 

J-tcj . 4jjLiJ1 CjLLos-lLiVI 4jjL>JL «Luol_>J1 3jLja-II ^1 i la3> 2 1 {jj^li i Ju_u_u 

^ L_LjI 4-<m-uJ, 1 r 1 '""^ 3jL<-fiai1 ^ Lt-to- V 1 ^_j_*3 ,^V1 ^Jl (j-\_L>J! Cj Lujxljjj t 
(j-a dul^ «Lo^ Lj^^ ^J^- 4 ^ ^^-P U^>«JI ^1 er^^' (Ja^JI 
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(j! (J-lS^ i^VI p i ijr 5 5^-ila3> <b.jjj L$_L^aSJi] 4_aj^LJI SjILoJI (J^La < 



^1 i ii a. VI j_<J?j_j sLa.j.5 w I c lXjCuu (j1_L>J! j»J Lj^Li- J-J-°^ o' d " * N I Lj 

. ^1 3 miU si uic j j<" liilj 3^>-jJ (jJI 4_aLUaVL] * \l .^t I 

^1 i n-vVI (j-a <_sL£ j_<£jj -i^J-J j»J-«J JLiLaVI (j^s JjJLkJ! _a^=-y La !j_uSLs dl! jj 
(jiajj-o JjiLa 3.5 Vj ji <j1_L>JI Cj^a OJ^i Lj^Li. j-usjG 4j*_ujj iSjLiiaJk! 

^1 i .I -v VI ^LuL Ijjj i n->. ' "jj-M iUJLcoJ! SljJLl ~ j i ••»* jlsj 

Jl_lJjJ! (j-Lc Ij La a. J'C uij LajJ iJjuJ! 4jIJlJ lJ £ 4ja-Jjj \l I 

0 JLA JlLa Jll^ Jl>> *_La ^> i^L>J I aJ i (j£La_) La^ . 5^ MiLia o _}V oJ I 
Lg-j-Lc (jJ-La-j CjI_Lljjj_jJ! (j_a (j-t-«-a ^J-i-J j»V! (jJL»_i dJJjj i *j j La >■ II 
l_Li-l-5 SjLiail ^1 1 ii-vVI (j^aSj j-iL JjVI I j La La SjVj Jti^. (j-djL-ujl-v J-^j-°l 

. j*V1 p i n~». 

^LaLjiil ^jjU-^tt cjVL>JI j I £iu 1 1 ^jlkJ Sj^Lj LiLijj/I ijJLijt (jl 5_S-lSj>JIj 
jl uujI j-L«j j»Vlj jji_L>JI l^V (j vD f 3JLu^i3 ,3^1 jjJI '• Xi' 

(jj^Ji (jl j»^LI SjjjsjJI Sjj jJI ( _ ;r 3 jj^_L>JI j»J Lj^Li. i ."it : LuLj 

.CjjJ_>JI J-iL) IjLAj 2 t-» • 3_aj^t_a d o J mi a 

I^ulxH 1 "i>^^ (_LaL»JI (jjSLj (jl ( _ ;r 3 4j (JjjLi V JLalo-l J^>-J '• LxILjj 

. J_al_«JI I J-gJ t_iVI 3 '< -r it i i i n _i i_iVI j»J SjjLscjI (j^a ^oX.jJLi LJLij/ 

.SjLiall ^1 1 ii-vVl ^Liil (jlc- f^" f-^ ^ <_JI i ..II crujJt 
JaUH SjVjJj^j^IjiJJI juc ji^liIIj jjj>JI ai!L r ^jiii!j ( jjj(<ii.jJLi 
( _ ;r liu ' . 'jjktl SjLjj^ i3jjL^ iijjL>. c-JjcTJ ( _ 3 jj/jjjjjjJ I JjsLuJI (jjs (JjVI 

■ t_i^.l ir^Uj aW! (jjs j-jiSLII (j£. 
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p-iJIg 6xLxoJI 6JIj9 






.^1 ^0_j tjrJ-^J' 



7J 



Lg-La (jl Lllaj. i4Lii3 4jj!jj J^!^. 
^-i-o^-i-ujjj 1 ^J-aLjtJI (j^o^-i ^'il^ ^* > ^ J ' **** * 

(<_>) jl (l) ^ L 1 -■''■» (jjs jl LilL^/ jl Li^. jjs -5>^LI 
Lj^LJJ! Luijul (_psj_4J LiL^a jl jl i) jl 

5 1 1U i LJjL*. Lo 4j! l-cj 1 all j iSJLL-JI 

Cj Lb^Vl_IL>. 1 j § Ia.j d a £_a (J_oL*_Ilj L_Li t-«Lcj-<_uJ 
4j 1 j j j-ujJu j . rj LcaJl SjuLj 3j1j->J1 «L>.jJL) ^-uiAJl 
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(jUujUlg OoljgJI 



^La_&l i ,iU oLujJ! cJja LiKJijj iJjulI! ^ tU-&l , M <zj\JLl>J\ v-^->l->jl LJ£ 
Jjj < .I ^ji^-Ljj j~f 1 . . . (gLa_al i .I U j-j^ cjLLl>JI <^iolj 1 1 K jj>. I j-tojlLij) 
CjLuj>JI aJJt 1 "J jl '^1.' Jj *a 1 1 SjjijJJ CjLu->JI jjLc-JLlU 

■^o^J-J ^JLC J_t£. Lai isUSLxjs 2-aLs (J^iil 4j>- i n*i i .i -ij-"i!l Jl^c 4j<-«Ioe-a aj uhlII 

j La2i\ S-jLc ^jJs Qj^" t .I -5j-ill 3-aLa ^La i<L»aI i nil cjI_Ll>J! ajjt (jjs (_gl 

:^Ud iSl f»m* £$1 - I 

ij_a ^_ia£" _}JjlJ cdjL*J1 CjIj-tt mi «Li_u1j_} ijr l^. -iJL*Jl JUJ_>»j JUiH^-lj ♦ ,jL_ujV1 

jjjjLlS ^la 4 cLj_a^ 4_dg-a j^j^t^**--!^ ' d '**' rt j *j ftXuijq d a ' a 
i Lajj (j b -5J^c (_L-*jj/J ijjjjLJ! ,j-a j_u^ JJi£. 4-u^UI 3jl>^' 

JjJlj>. Sjj_»^5 CiLjl j j tl liULj I." i j~JJ i ^J- s (J^ (_>^»L=EJJI VI JJLc 

J'C i"i £-jj_aj-!l ■> -V " j i ii q 4g£ (^yi (_j^sLiejI/^l <U-uU (jjiLu/l (ji^. (_gjlj^J 
(_£aaJt_i jjuuia j-i Liu ^_^JLc 4_lVjiU ' aaj rt ijr tJt_La *LLuk JL>.Ljj 4<JjCL*_t1 ^jj^ojJI 
j» Jl£. jl i J ^>-J cr*"*^ lS 1 -^' ^_ S"i 1 1 jjLiuJI (j u£Lc (ji^- CjL>-j jJI i algae a (jr^ 
.(^Ij^JI j»jJI i_ ajj-i jl 4-JLre-LU Ll«_u^/I ^jj^j^aS 4 a i all -5^>-J 

(j-O J J I r-l "l 1 1 jl) Q^ill CjL>-jJ JJLC (jl I Uj I llj'lll J_l J ( II (ji^- 

(j-Lc 5 ,4 ,3 ,2 ,1 j»LSjVl ^ JiU-Ljj i^^u-a^i. jjt Jijjj/VI (^Jl (jiagjVl 
JLola^/l Q^I QJ^J 1 n'q (5) JjjjiT jjjs (I) (_>^ul ^j3"^ (j'j <ii^>- >Ij l (jr"j-^' 

j_jjij>. jjLa ■ t— aa JjjsJI Ijut -^'j-^l c/V L^ i*c I jJj .(3) 4j>-jj I La ■ ujp a 
16/1 :(4) 4^.jjI6/4:(3) 16/6 :(2) '^.^ 1 6/4 :( I ) 16/1 

(jlslj-Ial ^<u t(j 11 n -»JI 4-ualII CjLvjjJI aJJt jlj^J (JjjL-uI ( _ ;r L^.j) (5) 
(jlslj^VI I JJt q\ VI i(24 ui)4 flg^aJI oJUk JJijo CjLuj>JI (j-a <j^*-jlj ^f^J 
jjjjLSLjljI ^J-aLt-a jjjjLj^ jJ^Li. ^j_a LljJL>. JL>.J JLaJ . J_a LClLa j-JlC ^ ^j-Lal 1 
d j 1 1 n ill ^ j-L^aJl SJlJo jjjjLloI 51 jt) jUAgjg^^'i'C 1 1 nil jL^>. ^ la i ^oj p i no»Jl ^j^aJ 
^Jl ^jLall (j-* jl^ a**t i nL> ^jjGj p i h~kJ1 Q^J (ji (' gulaJI ^ljj>»l ( aLls&jq 
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ft.i.oS J I O IAja.1 1 ojljg 



.^j^il! «L>.j_i ijr 5 LujJjj 4jjI i n**( a 

:£$««lt £$1 -1 

(j n*Cr tJljLiLu-LiaJI (j_o *I-J-*^ JSl lSJ-^* 1 - 1 i4_o~j_2JI 

I j I a. j j la ""'I « j j LaJI (j_a £ L»-4^ O"^-' lSJ-^ 0 Cr*"" 4 jjjtl Q^jjlJI 

«L>.j Jua £j_oL?e_a 4jlj_uJ j-u_4-l (j^- 4 - 1 ' ' ^* rt J-*' * UL^rJ-*-^ cJL^ *^JJ 

^jUj -4 

^JLb -6 
cLa^-n iJ7 _L) -8 

- La j • ■■ xj VI Lo 4 i i ii " II j_j_aL>J,t oJUt (jl ^J^l (jl daa-a 

4_j_LJLlJ1j ^"»- Atl cLajjJo (jjl^. L)3-^ J-iJ->*J JuiUjlj tilt-o* 4«U_oljjJI (^pajJLl 

. d I g ***< < nil 

SjlcLiIII (jJI I jLlLjI nj_jill JLali^ ojl jijl I oK 4_q_&l i .1 U vZjLujJI -stajj 
IjJ lialiili (jljJVl Jal jj* jjLaJI u>^' 6^ iLSjL^ LtLjj^j ^pJI 

( _ ;r s ^jjGj jjiaJI SjLjjj t4^-&l i nU p-iLUI (j^ill cjI-L^>- (j-o i_gl -s^>-j f^^-*-y 

, I j . ta a JI^>.VI (j^s (JL>- i_£L> cjj^ ill' L^^i * I (jl . CjI 

(jjj (ji Jl^JJ.1 <jjl 4ji VI iS-U^ill J^UlL>J,l JJlC (jjjLj/^/Ll J U I ill <tiV 

,CjLu_>JI (j-a J-±£ -iJ^. ^J^a L^-*^ ^J^t-J Q^-jjlJI 



77 




Color grade 

I 1 J * 4 

i i i i i 
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ft.i.oS J I O IAja.1 1 ojljg 



:( ) 5 jjlMI Ul j^lt -3 

dJJfc (ji^. jVj^/l i "'I a i a ^)^*,' Cj^LjLkJ! ( _ ;r 3 LjLo-l Ja a. ^1 ' 

i4_lji£LII '"'I a-LaJI (j_o liD j j^lCJ nj^-^'j p i h ■*J1 (_yJjJ O"^ L ^- 3 j ' *° *JJ 
Jij_«_j dJJj l. ' j < iij . (jjLxjJI) (_£J-*jJ! CjVL>J! ijJLfli (Jj a jj J la (^i^- (j 1 taJj 
i ' " 1 1 ta j "I aJI (jJ^Sj 4jJu^. J!>L>- CjLujsU ( _ 7 IaL>J I j^jjjjJ! ^1 

Oi^t JUJaVl 
j nU :,L^I -2 

jjjjGJLj (jljJVI j^^la JLjIo.! 
(JUbJ^f) - I 

.^J-b /\ i^^Laj -2 

i la - ojp ^ t^j-t- 1 9 1 1 la - ojp ^ JjJ-j' 

(JLa*.l Ja!) (j£b ^ j! jula Jjjjl -5 

(jljjL*ILa O^i^ ^-* J * (j^ljJI JjLflJ! 
^LLiI ijr JI L_4-a ' d 1 ' a >J I 4_Uaj^jJ1 ijr a ^j^* * jji^- 1 ^ (J-° 

CjI_Ll>J! oJLfli w flj seJ iJj^jLiJI (jutJI (j^Jj i^jLoJI (J^IaJ^ 4^jjILa d ri ir-i 

(jutll Q^Jj 4-aLSJI j'^^ Ja! Cj! j j j laj till jjj i<L»-fl)l i u U j-^c 

.(„>Lc! JliLI j^-lj) j3UJ! 

1 *jj $ La ^JL^jJl^l fiL3j-*_a ^Lj-uaj 4_uiSLI1 cA a uaJl 4j1jj Jl_jJL*j t_t-i-uiJj 
IjLA jj-a d a i«a (^1 jj ^ La jJL^jJL^I (j| *. (Jj-SJI (j-^-^-iJ 3_iL«JJ fiLut-ua 5J L<_u_a 
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(jLuJUIg OoljgJI 



Jj VI <j1-«^tlJI (1)^-*^ *J 'l£>**^ 3-JLs- (j-o Ls^to-I i—aJjiej (Jj-la!! 

^ LI Lea a ijr ll LlILc. ^q-^jLiI CjLa-Lga 
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Cj 1 j-_jJLjJ 1 a J-Jt 4_ ?r j "t j ^ a II w 1 c j 3 ka j a 
cJtilbtJj i file jILoj D^-iij^ ( _J_j_lSJ 1 1 JLA Cj Lfc j-tfuTJ 1 J 

Cj La a-uiOJ 1 (j * * L^-^J- 3 ^ * 4_ua J) j^LJ 1 Cj i-A a-tfulu 1 

Sj-lo^ CjLaLju ^-L<u?e_o ^jjSLu-o^ jJ^j J AU.lt jJlS 
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JaJLc CiLk^ mi" 11 aJJt Jl)jjL>. <JLiIo*! jj-* ^J- 1 ^ * VL)- 0 ) L? ' " '""^ f*3 J - u 5- a jL>^-^ 

OJUt (jJjLuJ ^11! »l i ii ill (j! ! J-£ (^yi JL>.J iCiL&j uuJI <>J-#-> (Jjs->J! £-La 
^j-a «t_jJLc d i i ii l (j j**'*^ I [jljlxj tjj jl j ^ 4Hj_u * )^j_>J! 

Lj^^_>J1 jj-a ■ La xJ ^jj-Lc p i .i -nJI ^j_IL3e_j Sj^LJl CjVL>J1 * Ct^J? 

CjLaj_i_uj_a^£LJ1 ^j-* (j* J „'k -i<-^£- (jr^- L^J-*- 3 * 0 eA^^ Jl^ 3 

diLiJ qjC J^L>. £j-U I J-A J ' scjj J^lj ^jj-o j-o^)^ ^jj>.^/1 (^jH_r»o L<s_Lu 

. oi^Jlj ^jJIj 4_lLuLhJ1 A Vlj ^LojJL^ L>L>J1 3Uh4. ^ ^L^t 

^Jt Lea a )l 1 Lea 4 L^_Laj 4_iL-sd^U 4j*_u_^ j t i LuLxLj ^jLj Jlj*_i ^jl jJJI 

Ju>.tj ' tLLtaJ,! JljJjJI (J-*-uJ Jjjj-La jj-^- J)- 3 *' (jr^i l^P* (J"° Jju LjjI ^HjJ 

CjIj-jJlj i _ T JI cL3l_L£a^Lj t(j LflJtJl t ^l-^-**rt1 ^j-a ^SLlTuj i«L>.^J1 j^JjjLo <G-i3e-Lea 
(^^aj-LI 1 J_A ^1 J_3^ t -J Lea_3e *J . 3 JLiJLc 4_j_c_<_aJ^j 4_jj>. jJ jjj-tS Cj J-luJJ 
CjVL>J1 p ^* ^ j^y^ j^Paj-ll 1 JJt . j_>. Lj JjIj ^ j_(_u j_aj^£" ^LualJI «Lrt_uj 

Jl aluVL ^^Ju ^.o^jJlJI Cjl-Ap uu\\ jj-* ^aii ^-I^lj 2^*^ .Utl ^1 
J^Li* Lea a * * V (j^ S i 1 j^o j) j£" ^^yl^. LaLj^L>. 3_bL£^ (^^IL>o C^-o* 
j_i_u ^_aj)j£Ll 1 jj- 1 (jr^ J-*- 1 * 0 d L ^jJ 1 ^ ^° 1 ^ La . Cj I LeaJj-iJ 1 {jJ^ju 

^J_c i^y-Lc (jrtJLaJI L_j^L^ L$^**' 36 **' "' ^ L? * - " O-* 1 -^ (J^ (Ir^-ualUI 

L-LcJ L*JJ!i ^L-LiJa ^HJj 4_uj_Al i? Jut (_jllJs ^£LJLl (j)^ LJe uLlllg 

: Cj 1 j-u_u ^LjlS C-<-Ll^3>. 4J L>. (^ji^. 3jJa_i (jJj 

J>Li. o!j_o tijIjijjJI ^Jo-I oJUa. 
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- - * - AlJ 










4_Ljl_-a_J-U <— ! La J_t-u J_<1^ 1 



(j^jj-uj-ajj^^SLII jjl*JI ^ c (25) jSLi 
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J ^ 'J UJ?^ N ^J*^J * 3 l£UjJ w ^' a LjjljXa a!ul Ja^S *>JUj all ■ £lE (j\ 
3j-a 3j_u_uJ1 &JJt> C<J-aj>- Jlj J_*_ij i^ui_<_u (J-iLs <-_)L>u! j-jl_>Jl ^jjO «Ul ^jL>.j)jJ1 
Lj^LSjI 4_at (JlLa (J_aj^_j cUt v^Ina 4^U_>J1 jj^ti (J_a_>J1 SjLlS *Lutj (_£j^>-l 
^1 4jr aj_i_uj_a^SLJl j-jjljJI 1 JLA L_sl uu$I (^-ilj , 4jr bL»_a ^Ai u cLjI VI i Ljjl jILa 

L^JL^j L^_at j $ V> a i L^nijLc. -ilj-al cjIj-JlIJI a jla Jila »^e_J1 

<j_a ^jfc^Mj i <_ya j_i_u j_a jj-SLJ 1 Cj i_A j-tTuTJ 1 (j-oAj Q^J-o-SeJ L^jVL>. ^j_a JjCLalj 

(j-Al ju^V"lJ'J iOlj i***'^ lA*^ L#3VL>. cjLu jj-* o' j-^* ^-Lta 

jJl O-SjJl (jj-^J *o3' ' i^LlLiI 4jrt_uj (jjl-i (_psj-a_i Lil_ua_a ^ ala 

1 j . ,.Lia Ij^at (jLSla i^LiL^ tjj^l 4-JL>. O-b duL^ 4ijL*J1 -ilj^l t^)^^ *^ 
4_iLuo^1 ^Jl (^JiJj 4_j_a ^_i_uj_aj^£" CjIj-jjlJ (J_aj?e_i ^ i I j § ta <^-\_L>J1 j^^^' £)! 

CjVL>. Cj^Lj L^_jl_jL*_a Julj 3j_u_uJ1 lIHj £)l ' ^ LcaJill £JLA Lujj 

(J_a_Li SjVj JL a-T(j>.l (jlj i Lj_a j_(_u j_a j^£" l_Aa_uU (J_a_>u L^jI O^j-C t(_pal 
, La^jLo* L^-iLaJeJ [#>.jylj L^J *4jLU uiiC j-Lj <-_)Lua_a 

j_j_a^>. Cjj j 1 5 J j i ntl dJJj [j| ' ajSj tjjJLSJIj Jl j_a^1j c_t£:LLLl jj-a j-uSLII 
Laj Cf^J J-J-aj>Jl (jj^J (jy^-Jj ij-La_>J1 ijr 5^LlJ L^IlIjLc -ilj-^l 

, cLflj etc Lrt-tH/j 4-Jjjj-iu.a J_jJ ^ L^j-u^j L£la . . , ^q^J 1 ala V 4j ^jj^_u_u 
Cj La ^_(_u ^_a jj£Ll 1 JL>. t j LuiSLi 1 i^£j^>* ^ 1 4_j_a ^_<_u ^_a jj^L1 1 Cj 1 j-jjuJ 1 J 
i I 80 «L>.j JU c_)^Ua-it Jj L^ajv JjtJ w La i jJl ^ « La all ^L^tlJI 3_iLcl i^jULS j_a 
Cj La J-*aui 1 ^ « ' ijr ll 3JL>J1 $JJb Ji Jjj . CjLu_>J1 j_a dJJ jj L*_u ^-jju-l£ 

CjLu_>J1 (J^c 4jr a (J_uaL>Jl j-jJtltiJ 4j*_u_£ i4_jlSjLJ1j 4jj^JsiX1j fi L^>- J-I jjj-j-iJI 
3j J)j-_l1d a j ' " ^_aj)j£Ll 1 0^>«-J I 3-* O ' Or^" tJ ^ 4 ' S^-UtTJ, 1 

JIjJL! t J-U-m (^J-^J- 0 ^^^ tULLt»JI jj-a <LcjjS-»-<i (JjjAjjiJ ,jjjL5L*j1 jjt i i^LajVI (*) 

^pc-ual\ (JjjlLjiIIJ I Li^_l1c I La I ill i^Cj C1jLLl>JI j^^fl L^LSjI (JILcj Iij^Cj^^Cj* ! 1 (JjjlLjiIIJ I 

tj-A ..-j^Lij! Jj_ua^ ^j^lj (jjljJJLI --j^LijVI^ J- I a T lj j»j-M> j-^j)j-SJ I (j^Lc- 

(jj-iiil uj^Laj^l SjLc J L^aae ■ La L j_uSLiZ. (jric) Lj-lJ- 0 C^jll ;j ujj ^-lIjLClII t^A-ajjjjj^i^j^JI 
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(jUujUlg OoljgJI 



Lu! 

(j— o Sj j i ir-i tL«Ja-a <_3J_>«JJ J i a a * " q\ CjJLx_j (_£j^>.| CjVLv 
4-a-La-flJI p > a. j w 1 c 4_j_uajJLl 3_JL>J1 *jj la 3> Jl^Hjljj . ^j_u^_« jij^LI 1 
SJlj>.!j CjVLs. jj£LJ I CiL&j M~itl tfJUk (J-^J i3ijJL>J,l 

CjI i nil (_JJL>.I cJ-l aj| LaJLtX. (jJ-J cLcJJLa ( _ ;r 3 CjI jjjj/ (Jj3 C-t-fl uu^l i Lj-La 
j-;X. t. i 1 1 .it 4_u!jj 5jl mm < til Jj LaaxJl ( _p3jJ»J ^yjl ' aa» ] < CjLiLioJ! 

MIT I 1M.« 

<Ou^ I i! Lax. 5 Ju-uJI (JLjj/ i jjlaJ,! ( _ ;r 3 «LU (_p3^>. ^jl i ajj ^J-Sj (_gj'C <i i nil 
^1 ■ Lo (jl^ jJila 4J!Jjj/ (jjs J-°^l (Jjl CluuIoI . 3jjJL>. 4li3 OX. Lb! JL3 

(jl <r * j < t La L$_L£L!j 4^jjL_u1 *l»-ijI j-3-*-!I jj-* ^-JLJI LjlAIa *l£Li cj^_t-a 

Lca-it iJ3 _iLu ^ jlAU. (jlS LLj 4iaJill *1^_o ^Ll3 d ulj Lj_ul Cj^_t-a (jl '"■ 
^Lsj>. a J j i ii II dJJj O-Larv ' . 'J.'^H SjLj CjjjJs 4jJjuJI SjjJ-Ju 3_ij< ir-i 
J^Li. j_^Jaj -(jH'jJ O^J-^ 'I-SjLj/ 3JL>. LjlijLc. j^taJ ^o-Ij ^L^f^ 3 
<L>- _jJI 3j! t clLj-SJ I f. JjilaJI « 4_ul/ ^1 4_aLjaVL w • la II aje a II 

i<UJJ Lll$ (j_u_aL>JI g. j ir^iVI ^Lj-^clj i(jLjj(jjJ.I (jl_uj(Jlj iSjJJuSJI 
JjilaJI 4_iL-al Ocjjj i^^-ua^j Ljx.1 q i u jj^- 4 - 1 (j?"*"^ t— tiaJI (JaJLl) Sj-^j-aj 
j-^j U S-SLuaVLi J q uU J-fl>J (4JaJil I «Ijjs jl «l£Lj) ( _ ;r CJLj (^IjJ O^J - ^ 
. SjVjJI Jjlj j ^ i"i? ^ « i aj J!>L>. <LajIalj ^ j i aj d J <i i n-v 4^Lclj i LdSc Laiiej 

jo-SLoj (jr^ £ L ; LiII (J-«-«3 i LuLoJj cjLojjj/j^jij£LII j < nCt ^1 laLisVLj 

^"1 tl£) 3j'm i nil 3 < uiVI (j^s SjJLc CjLvj^ ,_p=>jjli!l !>Lut3 mljJI 

j»jJI LOLi. cj Lojjj/jjsjij^ u^i (4_lL>.IjJI »l uu.VI J m" i n~ 

J_Lc LlL>- Q5^Lj jJaiJI (j^>J • LuLul> Luljj Ij Laa. lLLI j J'v uU (jl (jjJ (j-a 
(JjLjj (^_iIul^)JI) (Jjj^j-loJL 4_iL-a^/l ^JiJjj . d ♦ miVI tiJJj (^jJI (j^-b>JI ^_y3jjH 
tiJJj ^ la « a ^J-^" p**tj i Cj l_a^_*_o^_a jj^LJ I j-*_uSLj ^Jl 4_j_iIaJI j-j^LLjlJI ^* * 

.3_ajb5 i a^ 

i Lo^_*_u^_o^j^ (j^-^jlj ^-*_u (jjix, ^^ILr»o cLtA-j-Ja ^^i^* (jl LojL_u L_u 
Lj^jj 4_u_u_L>JI Cjl_a^j_o^_a^£LII d jlr LniJal n i^l JLlJL^tjj J) U**n ^JIJ Lj-La 
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t ( Llq-uo- l_a i^j-u t^A^y^i 44 + (j_u (j-u) ^-ILi^U ^-a^-u^-a J)^SLJ 1 £)J^£[IlJI tjl 
l Lj Lp- I jJ^-i l*JJ !i * ( Lya-*-g^>- La J ' " ^_aj)j^ 44 + ^ys (j-u) ^-A jJJj 

. La_AjL>. i (JJJ OjJ^^ ^Jd3 t-iS-^-t^ J I (jMni ^j_*_uj_aj)^ ^jjo j^Lj JLiLsVl 
4_j_oj_L>J1 Lj^L>J1 (j-J^j ^ylLi] (J^L>. J^LjlII ^jjjlJI 1 JJt JlLa uLiJl^cjj 

t L-jl u^>.^?l a (pi LeajajJIj (j_al_j_>J1j) 

w 1 f J-^>-I ^j-^ * *J i <d_j_*_j_i_Ls 4_j-ia-L>» CJ La j_i_u j_a Jj-^ w 1 C i>l_)^U>. * ) 

i _ T 5 CjIj-jjuJI £ JUt> (JiLa 3_}Ll11 jjy^J * 4_l*_j_lL3 4_u_u_l>. Cj La j_(_u^_a jjj^ 

.(J^VI ^yi^. 4j1 a 1 J£ (j-a 

JjjS i ^5-^ ' , -* JLJ ^- t-3 J lc3l3>. L_u_Ll 1 ^ Lui3. Li 4^_u_tIo jQ-^-a Lm3- 1 (J-*j*_i La_a 
(^^Ll^I ^ m mi ^j_*_uj_aj)j^ ^1 .(^lalj-cVl OJLA (J^ "LT^^ J J *^J^ 

^C-It-J^ . (j^ ^ ^_<_u ^jajfj^ + ^-\_j_Lu_u (^_a ^-*-u ^_aj)j^ + Lls-ui3» La ^-*-u ^a^j£ 
4_jj_£jJ1 ol_jj_ajj_^Jl jj-* oL^jj j^jJl ^LL^.L) 4JL>Ji <>Jufc r->Lc 

4_u_u_L>. 3l_o* j-lSjUJj ' j g-ta 1 1 uu hi-^Ij i^jLltJI jLj-l^I (J^-^f i3l_j_>J1 ^J_a 

cJ*\-^l 4 La ^j-u ^a^j^, «Ljlj_i_u ^_a ^uj^a^j^S 1 JJulII ^-L- 1 

l_S_)Li_u (j-uLlIl ( j r & j-jiiSLII ^-^-i ^^j-^Lua^/l ^ j_<_u j_a j ^£L! 1 1^ -i^JJ ^jL^JI 

p ^ 1 j N^-J (jjjl—i-ul ^ \ C tyuaj->xX\ (j-* j-J-J-^ tjr JI Lfl-a 

J^jS^jjl La ^tj i^jL^j-ciiJ i^^l^. tjl m (^^5 jjjj) ijr aj_i_uj_ajj£L11 
3_I^>.j-J1 ^ j_<_uj_a j^£^) (^^LuaJl ijr 3Lj3 , ^l a j_i_u^_a^^SLl 1 4^t_uj ^jl^ ^j->- ^j-a 

, (4j ^-tTu->J 1 j 

(j-* JLiis^l i3j-u^ 4_^j_l>J1 Cj La j_i_u j_a j) j£L1 1 _}JLC ijr 3 CjIj-JuJIj 

(J_a-=*o (^yltJI 31j-U JJ-uj . La j_(_u j-ajji" J/Uujlj <L«-uU i^-^j'j 4_uLaib JlJ^J 
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Lo 1 j_u£^ L^jt VI 1 4_uj_i_u_>J 1 4_o-Ll!1 (j-* 3 4_j_Lu_u Cj Lo j_*_u j_o j) jJ^ 4j^Lj 

3 1 j-x ! '""^3 ' (J ^ t ^- UJ ' J - 1 (J-* J-^-^ . Cj Li l^Ia-ua 1 L*j 

. qjj a^J Li Lu_u ^ i ^ j i^aie uJ 1 ^ {-LtaJsj Li 
CjLjJt-uia jg-Lui-lil *;Vj_Aj i4_u_u_L>. Cj Lo j_i_u^_a J) Li £.Li_uJ Ltiajl Jl>.jj 

^jjJlJ ^JLiVLiS i(j_u_L>J1 < diflJ 4_u_u_L>J1 Cj La ^-uj j_ajj£J 1 j^aJLi Lai 

Vj , j-ij-u ^poj-C-j <-J&j-*j i 4^s_ua Ij 4_uj_t^>. Cj La j-tTuTu jJ ^_Lu_u ^ j_i_u j_aj)jJi 
(j-^-Sl— Lclj 4a| jLSt jj .1 q^>. ^5^' <LL>.j-a (J^** ^^^M ^Vj-A JjJa ^tLH 

VI iJajVl ^jlxLj 5_jL*Jl j^t-tTo ( j r & ^_Cj-JL)j * 3 j-u^Lo CjIjJj d A AC a 

3jj_t-a_ij i^jj^oJI ' ^-!* ' ^ (^^J-^ U5^dJ * J<? ^ J * <3 '"'^ (J {j ' ^ J"^ o' 
Cj L_j ^_aj^_A 3 _} L_C 1 d L«a . (J_c_>J 1 £ i-ui-lJ I £■ V J_A ( j-^-- < a-^ V d_o Lc 

• iSj $ '"" ^ Q^J^I J^-^J 4jJljVI jj^i^^ Lf^JLH^J 

Jj-»_a ^_LC jJ 1 j-J V C-<-t-i-aJj i 4_U3 J_i_u J_a <—_) l_A J-tTuJ I Ji jjlj j^ps i *Ll L>. 

Cj La ^-tluTJ 1 i> J_Aj i^j^jj (jtyjjb 4_^_lu Cj J-7c_i Lc ^-llL Cj La j-uuJ 1 ^-^1 (J I J*->>3 
VI J-o^>JI 3j-^ JLc^tl ^t^" , „" Vj ^L^kVI CjVL^ "/20 ^l^tJ CjJL>»j 
3jtl_jj J_r*o ^jl I L^a )l l-^-SculJI (j-^J * 3 ^-uix! 1 ?.Vj_A ^jjfl i La /2 ijr Ji jj>. 
CjVL_>J1 i>J_A (JlLo JlJlC jqjI jj^U 4-i-mJ i _ T 5 (—fl Lt-iJa I 5^ ui£ i>;r ll tluLp. 

. (4jLuuJLl) (JjLcItii ^j-t-II ^j_a 1 ^ ^ Us* a jj^SLi (_yJ.I1 1 4-L<JajJL 1 

(cjL_L>J1 jl) ' La i ■■j**' U jj-u-L^Jl *:Vj_A ^ <i i uJj iijuz 4jjIuIj 4jjj^j 4_tL_uLu 

(jl j i>i ♦ tl (jj-SLj J-^j i^u^jj ^jl J j i^)^ (<jH-il Jl J-^^) (j ^**t f V U j 

^jj>.V 3JL>. ^j_a 4_jj>.jL>J1 4_u_u_L>Jl «:1jj>. VI i ailLjeja , ( j- ) ^ ::t -'- a J > 1 . ^ A * a 
p la * CjLajjj/jjjj^ ^jjJ^jj > cLa-S^ L^J-^I l-iLcu_ul ^j^j-^ uuJl < i * i La_a 
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iddi>. C_)JJL>. 4^i_jJU-iaJ 1 cLojiajJI 4_4_iJlC g I Lea£ LK 5- *^ 

us 

^j—soj .j»j>.V1 u i se U ^j^SLj (jj-^-JI lLLLj £_a <oL1u1lJ1 ijr JI «Lo*jL>J1 
JLs-l I_Ju_ljj . i^i " 1 1 i_d_Jji JjJLkjJ CjVL>J! fi la » " cLo.Ijl>. CjLlLoX. 
Jjj<" w "a ( jk<tl) 4jLijjVl S Oil! ^ (^jfuVl 5_iilSLI1 43^iiJI cuVU. 

d I ii (JS M^lj (jj-^ J^ 3 * C"^ ^JL><-J! 0 JLA Jl) JlJ>OJ . (Jjfc.jJ1 j j ^ 1 ' ^^ylu^l 

(j-o d j 1 c LI l-cj-lo CjVL>JI iJJ-A JlLa ^^Lcj .SjVj i_kJl ^jjj ui^J 

4 j<j iU O Laj_<_uj_o jj£L] 4L2I3 SjiVj 5JL>. 4j| w jjla.ll |j .4_u_ojLi ill Lie I i a a 

: Lg-La (Jj^s-I J^s! lilll ' j' a Lajl Jl 4 Ac 

. ijJ J>.jl_>J! (J H f-»JI ^J'C Ml - I 
. ^ I ii i-»J1 ULlJl (JjJ-ll j»cjlJ1 -3 

. Sj-tiajv 4_u_oAj oLd£.i L^ajfl ^Jl ^ j^ujuJI 1 JJt 
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jj g La 4—i l-Ll-L > JI CjL-A^ Mi"it1 ^J's mi ^jljltj 

^Jl i(«L>. _jJI 4_loL>. 4-<jj>. _jJI 

CiL-A^ mi" Tl p laji rt j^jjljj .(^u_otj-j iLiLs 

jj_a j_uSJ! liULutj . 4 1 1 h'i'C tl 4_^Ll1>J! CiLaj uuJLl 
iJj-j-SjJ! ^a-se-flj| i_4j>Jjj . ^JLlJIj Sjlj^JI 

L-J - - — -~ T 1 u^:,j_a ' a uiSUI ^illa . 4-u!j^J! 

3 < uiVI 2 La i ulj j (Tuberous Sclerosis) (^j-sJI 

j i ii TLSL11 jj-* CjL_lj_oj-j j-^iaj (jr*^ 4j m i ntl 

(jl (_jJ! fjj-ij-xll j<sJL«J! (j n ii ill «LJai Jj^sjj 

4 j i ii I . 3Lj_>J! jj-SLi j J taj JL2 ^fLa^ 
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(jUujUlg OoljgJI 



<ju<j>. I j_U (JLoLa^/l (j-o 3jLtL] <j-G^Lj ^1 ui^J 4 mo-*, (j-o (^Lkjj . 3jLtL] 
' a-Lse-j ipalj-ai t4_j_u_L>. CiL&^ i"m (j-* 4_*_u_ujJ! '"'^^ '"'**' uiaJJ 

^_jjt (J,-!! <-"< < u (j-* ^3 V *M ^ 4_ja_)liiJI cLj_Lj_l>J1 CjLa^ mi" 11 4 1 1 u 1 Lai w Lfl£ 

. 4jLtL> j 

Cj!j_jJLj mj-!J £^>.j_j La L-g-i-a-3 iSjLjJLC 4_l-Ll-L>J I ClL&j mi" 11 t_lLijj/lj 

iCjL_o^_<_u^_aj)j»£LJ1 ijr 5 (jl ' aa Hill jl SjLjjJI (JiLa 4_u^aj-ua_ajM^ 

CjLc^j_o^a^£LJ (_£j»$_>JJ /^ajfc^ll Jjjj-Ls j^pslj-aVI /jila ^Q-pe '"■" 3j>Lc 

jl>.| (^-jj-Ls jj-c 4- j l-Ll-L > J1 cjLa^ ut"\\ ^j^* i J ^~ ™j , g I . . tl ^ jjl Li^L>. 

j_A La Lj-Laj i(jj»_al_>JI j—lj^sVI ^L>.j-cL^ Ja-u jjfc La Ljlaj .(jjjjljjl 

^j^SL) jJsj .j-j^_jJ! ^jLLsj-j-o t JLit_a A luU Lt L$Ja_>»Jj JU»-1I £J uu^ i^-ilaa. 

.3jL>.lj (jjt-J SjVj JLaJL^.1 I r 3JVj (^jjJI^I! Jo.V JiiJI alike ojjiij 
<JLaIo*l ^^ji^. 3jLi! (j^a£»3 ijj^jJI ^oJI JL>. I Sic ^l_Ua_u ^ * mi d 1 1 ga3* Joj^jj 
S-lLjj mJjj>.^/I 4_lL*ILU CjVL>J! (j-aj • J-^-^ ^J-i J* t^kjua (JLilal 

. (27 JSLJl) cJiSLI! j_.L^>V j_^>l 

.,_L«»J! 5LL>. j_a J}Li. 4-uLl«-£JI ^1 j_aVl 

j ■ La jj^jJI Jl alaVl ^1 c3i>^ (1>^- lS>*-' <^jVL>. J^jJjj 

CjVL>J! o JJt • £ *-'J-*- a £ ^'jj J- 0 ' ' c ^^rh' *— ^i>^ Or>o VI mJjj*. I CjVLs. 
jAiaJ! ) « ^j** imj^J-^II (Jt'^*^' ' ■ ' - ' lS 1 -^' (3j S-uJll) ^J) \ ft II i-_ <-LuaJI (_paj_a 
IjjJ sLujjJI Jjsl jjlII l. i»I"j . JajLiJIj (J^jJI ' ta ■ 1 '-*■ lj^>.Lc LiLo-l 4Jju*jj 
g- j 1 11 mj-II ^J^-J jJ-Sj 3jLl)jjI (Jl a i"i d" j 1 .ii'^ i!jlajX\ J^la Ij^J^ 

1 LuLtajjj t_JaJL>. ^1 Li^a. jj LaJ^ LljcjjJij <Lxm ill 0 JJt (J-2jj • 3jVj i_aJI 
I JUt j i""i ijij i^^jj^JI L^jJa ( _ ;r 3 i_aJVI ( _ ;r 3 Cj^Ljj jjrujjl jjrU La ^1 J caj 1 
ijj-T IjjJ j<u-uall t^-^tijj i4jj J i*C 1 nVlj J-L^JI Jl a i"i 3-jJLc <_ 1 1 n i_) (jlajj.! 
J23j ii_(2Jj->Jlj »l*i miTI ^c-i-ul 3-a JLjJI 3-a ^jrU ^Jljjj ;p3jJLl 4 1 i n 1 ^jl JL>.J tilt-O* 

.j^ujJIj ' tu-LaJI JuJI_a^ (jrU 

Silj^II ^jru J^LiUI mjJI 
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6tJJUEJU I ill Uft Q IIM II 




<_i£!l ^ ciUj^ij :(27) JSLi 



w I c jlj La I jLa iSjVoJ! Jti^. (JjlaJI jjj «l la a- N " Sjjij-Ua j*C i ntl 
^^paj-Lj . (j-aL^ % *C ( u (^paj-a-l I >1 ' ^* rt (j^J j' J-' C l^-l^ . CjLa1j»C ^Lj^ ^^jljjI 

^Ljlj (^lll JaIxjj .SjVjJI 4jLjX. J^Li. jAtaJI Slsj (jJI Jj jJi3 

CiLj&j (.gji VI fl-Lal J-Lj (jl cLj-ajjJI SjJLlI fljl ( _ ;r 3 3-sLjj jl q S ' (jjs 



:^M^JI^ic Ub^f$ 4U*ftlt -2 

jjJLtJjj ^j^jjlII j-^iaIL3 1 4-Al!L>iJ, | 4_u_uL_u^1 *L-iiC^1 ^_<i_tj Cj_o^ i(J_<i_>J1 jj-* 
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4jjL^e_a <^j-\_L>J1 4^t_*_ujt jqj>.L^j ^iajuj Cj Lt^ jij-ui] 1 (jf VI id-iLua^l 

<j-ifcjj£: *Lcoi!l ,j-a 4jUL> 5 j-i^: ^Jl 4-uUj ,j-aj . 4xiil». 

{jjj nic «L*j jJj ^1964 ^Lc (jlsjJi.! jLiHil cjIjjj l?^^! e>A9 •lK'J"^ '•-^ 

jno "*> (jr - ^ -9"^ tl)' J J "J . (J-a_>JI £ Lul OjJl>. Cj Lfl)j <"i**m (J-ala t—oJl 

CiL&j r T i~ t VLalai (jJ-!j i4_uLtV! 4-±-uaj>J Li (j-u^sl (^IjDI si i axil (j-a 4jLtLi 
j^j (^Jl IsLUsVLi iaLtaajl j ^LajJI j L-tlall j (jjVl j (ju<J! ^ I j -i ta » " 
Ji^LlII ^Ir j .^-al i n-v? (jlr ^gJiisJI ~ AUtl j j j taj i ^ w ta til Jl alaVI 
4_lx£U>J1 J_ua p * ^jL) tiU!ij icLuLLVI d ■ , ^.-^tl "J^ * 4jLi-aV1 (j-° 
(_£axxj p j * U" 1 1 (j^/ ljL>. p^a I jufcj ij^^l J' Oi>^-"^ (_Lv»JI JxS 

.J-o->JI «.Lij| (j-<_L>J! J-*Ji ^ Cr*" (J-"jLhi^ <>.iLc 
(_gjJ_>Jlj ((_£j_fl>j_J !) (j .i I ii i ii tL£ ^jJ>.^\ (jlslj-oVI (j >i < j I (jl J-2i*jj 
La 3Ja}Lc: J_lS_II i -il j~ tl j Jl A taVl JJLi j IjjalojVl j i_sl£Li!l j 3_LxajJI j 

.diloJoLSI 



:^m^I iji* lA^I^ fajAH j^'rlnnH -3 

. 4_LJt_j_Ja ' 1 4-uJaJI j-x3LajtJI (j_a I J-iJlC (J_a1 ^_>JI »l i u rtl Aiajtja JjLuj 
^l^jl ^jljjI (JjL»J (J^Li- »l i nill i>jL>.G La (JjLkjj (jl JL>-J J-l3 

CjIj_ljLj j j 31 S « II o J_A a « ■ I j 1 4 ii I" -»J. I j_iaLi«Jlj t_!^xr»JI (j^ ^ a b x a 
,_jxajij ^LLso i La jLa^. Sjj Laa» CjLuI 5JLxujs (jl VI i(j1_L>JI (_,lc. 

j ^ a iLdJj (jfi^ JLla jLjLajjJLL!! jLS^. ^ ■ ^"^j .(jjjjj-Ju (j\ j n lr tj 

iAjj-LL^JLI CjLiI ^ooj>JI 4jj-^Ia_a 4 4_j_a^aj-o^_a^)^ CjLa^ (_£l (^jJI JiJj 
(j_a CjLlua JljV .(J_a_r»JI «Lul Sj-ilai. iJliLtjjIiJ (jLuujVI ( _ ;r 3 4J1SLI 

j j fll S_«JI 4_a^Lxu (j_a Ji^LlII SjLc (_gjjcjj . L^jlj-uG (jjs (jjjLtj JLola^/l 
p_HH^ ' *jj ta j rt 4_jj-_LH^t_a djnlr ^J^ 3 J^ 1 ^ 3^^-°^^ (jr^ 4j>.^jJaJLl 4_j_iIaJI 
Lt-a^tS (JjJaJI (J a uUj i3jj-tlllj (jlj^AJl^ CjL)I^o-j->JI ( d b se rt ^ J**' ?* 1 

j-xsLojlII (j-aj • ' ■■^'llj cr^^J^^ (_yjLta^-uiJl £j-uLjj 'jl fljJl p^ tf l J> 'J-i J^tll 
-4jlxuIj Sjjxaj J m" 1 n" oJlj La L^ji VI-Ljj jlae a j I 1 a 1 1 L*j_uLj < ~ ■ jj (^xJI 
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6tJJUEJU I ill Uft Q IIM II 

i>j_a (jl j^>-j j_2Jj ^j-^-j 0) 0^-°^^ [j^Vxi^ (jjij_uj^SLI!j (jj^-uj/^/l ^jjt 

V VI .4_jJLc CjLcjjcj 4jlaL*j J_c£. Ll^j-i aaj. iCjljl^jjall JjuJI dLui 
oL&j uilllj (jjjjjj/VI (Jjl-S (_>u O^-"- 1 ^' JLift d J » ta 3 SJs^Lc (jVI J^>-j3 
t ^-jj j < ^_yj(^UI »l i ii ill JLaJal (jjj JJL dJJi ^-aj .___U->JI «LcjI 

(j-oj . (j J Uj CjLlSjJI 4 i i ii i jl JijjJ idJi^tla 5jj ■ aj J JijlU (2>c (Jjs-><JI (J-^* - 
(__Ja_aJ_JI l_i_jj_iJlj ij-al ^>JI »l i nill (j,!^- j»jJI J-S^ O^'j^ ' JJjk* «G|j_uLj 

. LtJjtJj SjVoJI Jj^ 

4_L>.| ^a_4-i ^J^ 3 J^J^ 4_j^_L^>»J 1 iZi) SI L^aJLl jj- 0 (jl Jl>.j 

(Jj_ill jjSLx-ij -(j^L! (jL"uVI (_y£ ^-f+i liJJi q\ VI iSjjjjjJ,! cjLjl^jj>JI 

LjLo-lj J a ta 1 1 4-u_l1]I (jl_u-u^/l (jJ^Jj (_j.II (.SAP (IrJ^jl-tfl 1^22^1 ^.j-^ u^*.' dl 

.^UjIjJI 

I , ^j,^ i,J^>JI SjHi J^Li- ^JJ^Vl i alls&ja Jjl-i2 (J-jlSjj 3jLc ~ i a h 
Vj ■ 3 j<j iU CjLcjjcjj CjLLlaLLloJIj JLjJL>JI IjLc La i^j^/l j$ uiVI J^Li. 

Slj_ll (jLj joj^.j-11 -^_<y (j ^^->l (__;! Ijla l-t^jy (^ "-^Ji 

.4-j_LlJI (_£jjs ^LaJa jjj oLLusLLiAJI (j-a *>f^ (__ r laL*jj (j^JI (_J_aL>JI 

3j_u^ CjLui^ tl)' Ll^I J^>*J CjLjI ^o-l>JI 4jj j**i -»J, I CjLj/Ij jJI (j--aj 

. 4_j_Lj_L>JI CjLa^ mm 11 {jja Ju JjlLI ^ jjj (jt (J^->JI (J^L>. ( t) (^-^LLlS £yz 
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»l i ii ill <j-u 4-1 1 g *"i < ill ^L^J 4 s. < _ J _2JI JuSa ^>Lcj ^£ jL$-<i£ jLiL«JI lj-#J ( _ ;r j^3jl 

lJsV^I jJj (jl aijlSDI oiKi .^ujJlII Lulilj I jlKil ^ J£ Jxl^JI 

<■"■ I <i mi Sj j j ^ Cj La^ <"i" tgjlJuj jl J_ii (jj-i 4 i i nil i, j 1 1" ^5 ^Jl AUVI ^ya 

jLL*JI 4_j3 ^jJoLaLL] (_£J-Jl dt^JI 4_U3_A| 4_Lo* O . p I n -»J1 ^ljj>.| pl^* rt 

4 li I" -^e-a CjLj/IjJ Cj^Ij 4jjl£UI dJJj cJj . 4j^tl>JI ClL&j uul\ £jj (^yi 
j j al ^ . tl ^ Ul »"j i4_lJ_i_l>JI CiL&j '"ill (j-a g_^_Ll1 Ijut (j-u 4js^L«-JI J^>- 
tjjl " I U J-5-a 4jjJ^/I (_j >i » i (jl iJ^uJI 3jll£ J^Li- 4-ajiI.lj 4jJ^J,I 

.4-^Lil>JI ClL&j mi" II (_>^*J <L-mJ (jyJI ^j^o-l i^-Sjj C^T^^'j (*3i>A"j 

(J_^_>J1 Sj^lS jJ^L>. Qjj-uj^SLJI ^JoLjlJ JaLujI Ji^>.^j jJiZuu 

yi0j« gUc j „""'""- 

ijL>Jl Lo_£j . C)l 0 j 1 inll (j-^jLuj-S £yz j»uSL) i nil 

. CjI-A^ mi" II (JiLa CjjJL>. ^3 cU_oAj 

1 ntl (jljjJI Lj^liJ 3JLILJI 3 j 1 ..I 1 n-»Jlj i^LujJI jJjjVI «LUaiII 

.(jj^SjlJI 4jjJL>JIj 1 ..^ 'VI 

Ijifllf j.rlnr 

I ^Usjju (jj jJI JLaJaVI Qja 4SI llj j ui£ JL>- 1 (jl CjLj/Ij jJI (_f JL>.J (^ JL>-j 
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N i 'i n l I uli U&g hm II 

5_al LaJU j-j-al ii < II JUs-l ( _ ;r l3L«Jj (^1 p_£jl_g_ai j»L>.jl ljr £ p-fl>.J^>.j J^^i- 
C)Lfl>j u~i]\ (j_o JljJijlILi ^jjJjj t^j i all £^Lc ( _ ;r 3 4-aJii>-"i i n Uj tCiba- i nt~\] 
cL^-l^jj ,5_JJL«JI p ) 5 ^ Jaa.^ 1 1 I ^1 43LU3VL1 i<LujJl>JI 

(jAla SjVjj La£,Liax ^j-Lall JuJa £^L*J ^-Laiej J-aL>JI SijJ.1 

iLjJ 1 c A 1 , 1 \ J . ^"i 1 1 i d ^ T 1 ^ » I '*■■ 1 1 i " < 1 ^ ^ ,*^.**it 1 ^X^fc 1^ . 0 

(J£ JL>.!j dim m 4jjL<La SjVj i_iJl ( _ ;r 3 j uiC ^1 J 1 aj 

ojut (Jj a jj J la (^yi d mfl-i 1 a II c-^jlLjj . Cil njl 1 nil CjL^aV! jj-tj aS^J 

.(^jvJlILII (^_L>JI Ask-us Laj-uLj Ci m ^jy^II 4_o*jL>J1 (Jj^^-*^ 

oJljVj . p-$-jl jJai (j-o Lo^j>. JJai VI ii W\ (jJ-Lj c1iI_L>.JlI,I jjl Jlj>.j Juia 
CjJL>-j La I j * 1 a iJLaliV! «L^j (j^Lc (j-li- J&JI J^s- 4jjLUaILa CjLj/Ij jdl 

lj^>- Jlj-II (jl Cujj 3J.jVlj i4ja^L*J! dJLt Jj- 0 ^?<- 1 pJ La L^-^J ' Lstialj Ij-JjLj 
JLjJaJI 3|_3j JLalo-l SjLjj (.J-SjJ (_LaL>JI 31 j_U (jLl 3 (jja dLij-ia fljj 1 aJ 

.^jjjaji,! | j_fl> ^1 J iaa JjjjJLmj 43jVj (j_o JjVI £_a-u-uVI 

4lajjs S) j_oV JjJj SLaj JLaivl tJj-Sj 
. J_JI jjiil 3jsL«JI CjLj^oJI 4 1 1 11 m SjjLio I Jl>- 'LlILc 4_mij ( _ ;r Aj iSjULLi j ui£ 

(j-"\>Jlj J.'-^Liilj L-daJlj jJaVI ( _ ;r 3 d j <i 1 n->JI CjLtj m"i II tU-uU jljj-' 
2 j 1 u a 1 tl ^Ij.aVl j w l^»t| ■ klieaJI j (jLajVI ^ (Jj^LkJI VI .«L».^JI j 
j -r It j_ILiJI j_ljL1II <_u 1 n_t Lg-La C-l-iTllU sLaUaj (_Jjj>.| CjLj/IjJ ^1 ^Ljjo 

a,,„^nj^LULa.jAkJI 

4_J_2_«JI 1 " 1 1 j J al! «-ulaJI j -1 l!Li j caj (jLojVI L^Slsej (_^lll 2-i£.Lil>.VIj 
(_Lii= 3jVj ( _ ;r 3 JLto-l lillLt^a dJJ j £-aj p 1 11^ (J^eSLII (j-a J-J^l Sjj 1 aj 
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«Ll*_i. 

. ^>.jj ! 4o_u ijr 3 (j^_L>J 1 ^_a_Ll 
CjLaj uull 3 < i in 3-sLj (jJJ ^-^l^' J- 0 ' .3*^ J j-lsLsLlII j^i U iaLUsVLij 

u i n~wj}j-J1 4_u_u_L>J1 CjLj^_aj^$JI (JlLa ^ q j a <Sj-^ ' cJ-*^ '"^J" i *=\_*_x_*_!Ljr»^_T t 
(j mixLllj JLr»J,!j 4jj3jjJI SjJl!I (jlslj-ai ^!>Lc. j_iaLa£.j (tj^>.Jjlujj)i\j 
CjIjI j i nil -Sj^J (JLh^' 3-sLc i.'itj m (_gj_]|j i ( _^L^5jJLl 3jala >l^>-l 

(Jlj-i-oJI ^JjtkJI <J^L>. jj_a «Lal Jjjj-La 4_o*jL>J1 cLLuJLi £j\j->*1\ < La Uj * 
^L_a_IL^_a |j La 3> *C ui i j Laj. L^J"*"^ ^'-^ * ^ »j utXIj 

.sUjjVI j Juki t-ii^'J cr* ^^LaL>JI CjL^a>U tLstj-uaill j . 4jic 

. 3 j i .iL-u? Sjj^ i<i dil j I jl VI i<j1_L>JI 4j- i^i (jlr lj Laj. J'C uu La J£ 

JlS l_4£.Lit.l ,j-a j_uSLII ^^-i-ij l—OjJaJI ^jl L£Li ^ \ n" i hVIj 

.CjIjj£VI j»JLC *L*_uj SjVoJI J-*j La ( _ ;r 3 CjJLr»«j 



j^palj—a^M J-jJulJI a J as uu 1 i La a= * 1 1 ^JjL_u ^JjJLso 4_djj-La ^J_*i 



jj_a j ui c (jjjjLcoJIj j ui£ J-jIj-II j ' "^1 S^Lc L*jIjj>-I (<Cuj jj^_L>JLi 
CjVLjIo.V 4laLJu cL_ulj^ Jjlj VI Qje all I JJt Jlla «lj^>-l 3jLc jsuj Vj . JjijJI 

JL>.U t_)l_t-a_a J^_l?e_j J-a-^JI 
. I 0 j'^'alj jl>.|j L^-i tLaLtlXI ( _Lil i nUj 4JLjJaJI tfJUk 5jj La j. L^-jljj 

^_Lc ( _Lj| i ,i II IjLA .JaieJjl (JjLj/ (jiLajj i(j1_L>JI 4ja- uul (_Ll3 

4^|_UsVLi (jjjfcjJIj CjIj Jijjtjjj£LIIj CjLlujj-JI (j i i eagj SjUJlC 4^1.^1^ jl 

.4^t_iLt_o 4_j_Lj_L>. Li^L>. ijr JI 

LtjJl^l (i>Ljj| Jjju>JI j-^-lj) 
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N i 'i n l I uli lift Q n'l'i II 

JawJl JJU J_Lsi J jAsr 



^y^^tjiJ ^prii^l jjS'JJl i^p^ 23 Cpr^^ j-^Lwfl ^ya^j L;*^- 



(1 f^^jjS" 
(1 

ls-~^ ) J — '> lAj — " 

( 
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(jLuJUIg OoljgJI 




ijajJLi i_J-SJ! j_^_>>j (jylll <l ' "j\>JI ^-i^-J^^ <_K , J" J ° 



: wCUl 4mmmAJ » W LA £«J t 

. 4_u1jj (J-al '"'^ ' ^1 (3j i4_ijjL->o 

j • ■■ aj 4_<-uLu/l fj I c j i(jrt-L°L«J! <lfcj"*-* VJ^? 0 

4jLtLi j ifuC (jj-^'j *LuLu (j-tJ La ^1 JLolo-VI I JLA 
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(jUujUlg OoljgJI 



i\ (^-LflJo _}^>.j 4_1L>. iJ7 J^ mi" 11 a * i * *\ ' a rt tilJLj J-ila 3_}V^J 

^j-Laj -^y Jl i a a J oJa] 4_j^Lj -i^>-J 3JL>- (j^J .4J5L«J! ( _ ;r 3 *Gl j iVitlj 
. 4jLXLj ^jjj d m<i% ^Jl cOl j uullj * )Lt-a_« (J-*^ <JLjIo*1 



. (oLijj i nl-v i^Ijj jl (J^"i i uljiS) j»jJ! (jjjtjJ! 4-j-ioij ^Lijj! - I 

.^jJI JaiLta ^Lajjl -2 
. tj-^. JGJI -3 
.jiL^J! f |j -4 
. 3 i>iLjjJI -5 
. d hi i nil -6 
^ , „A;tl j ^ alsUJI jL^-^I -7 
. (J_«u>J1 * 'j. 1 ^ -8 

iJ3 _3 i_Lb j ->- 1 a ^Lijjl 1 ' i J- OJL ^^ (j-* ^y i ii o ^a-$J ^-*-aj 

. AjJI (^yi (jjjj 1 nl*v L^'j-j OJ-^-^ J' (JjL>"' 1 nljSLlI jljJLa 
'.fjJt <Lulfl]| 4_u!j^JI (_pslj_a^l (j-a ^Jj-il L"-!^- <— 3jJ«5_J 

(Familial hypercholesterolemia) .(^JjUJI f»jJ1 Jji^LluK Ja^a -I 
jjtj ( _ jt j>- Lull (jLjj_JaJI (_psj_«j 4j3^Lc-j»jJI (Jjij" 1 ntj^ ^Lajj!-(_p3jJk! ! jl^J 

(^y-i L^L)-^ cJ-*- 56-1 * ^ *^-^J.^^ ( _pa!j-a^! Jl>. t 

<JLiIo*1 (jj-tA-i 1 J-Aj t d 1 U"i a "jj ' aj j 3» V lItP* Lh* J *JL3 lo 4j1 qnm-v 

. 4j LjL^o (jj jJI^JI Jl>.| (jl^ ! jl *l_LiVI ^ (_p=jJi.l J j J la * 4jULj ^ irniv 
(Familial hypeli glyceridemia) ^JjUJI Cilj j-llu.L>. i^IjJ Ja^a -2 

(J^lS 4j Jjajt^ ( _ 3 J>.LlI! ^Ljj-iiJI 4^^>Lc i(j^a3e-iSi 4jL«ilj 

i nl 3_iLt-al jJL^Io^La dUjJ iC-tiJu-a (^IjJ ^J's mi t J 2j .^^LjLj-a 



102 



jjoallg <jb\ JJ0UI9 fejljgJI 



• iJojXii Lli^ia tjJjJI>!l JL *' '^ 50 

Familial combined) w 1 SI *_J1 j»ji_II j_a_A.i a_»< a Jaj_3 -3 

(hyperlipoidemia 
I JoJj ' _ij 1 aj i(jlJj^/l (j\j^ijX\ j-o J-^ '^J^ O^J-^' \jJt j 
CjVLs. O-Lj (^Ij^s. i^jjlj . 4-j_ijJL!I Cj Ljl^jjJ. I (_y£ (jjaje-iSi ^^yjjLa j_a 

(Jj^" 1 ..I jSLI! ^Lijj! ^1 j^i-T tiJjj i^jJ! (jjjt (Jjj^" 1 ..I ^Ljjjl ^1 (_p=>j_U 

V! (_p2jJl.l j j Ia_J ■ La 2 *» ^jJI jj_&.i g-J ajjl (^Jl j_o-VI cJUIj ..t-S'a 

j-^-usjJLL^ J ^ " " ' J .O-JLjJI J jj>.1jI ^^jJI gj^aJc uill J-a£. J ' ^ > LaJU£. 

j_*_u]| j_a Jrh 1 ^ -i^^ *— 4 3-*^L5 i ^-J^L J 4_uLaj ijr I1 4-ujJLll Cj Ljl^jUj^JL I 

. jj>-Ll!I ^^LkJIj j£LjAI tl ^Ijjul 4j*_uj 3j£Llo 

t. i 1 i n ) 4_i_jj-jLj ' ijt-icaj ^ jjl ( _^lj-jol j^o J-^*' (jr^JJ (-P^J-* l£L!LLAj -4 

Jaj i4o5j-JIj 4-lJLl>JI JjsI _jj<JI <j-(_i (J^LalUI ^1 -S^jlj . 4jjjIu i " 1 1 J J S «" 
(JjL?** 1 ' ^ ' ' " > £-"H>-j t3.}JjLj_a CjLLiJtj _}JL>Jt1 ^jJI Jj)J**' ' "^9^ ^J-^-O^- 1 

(jjj ji. i l> i^Ijj ^ ^Lijl L^o.L^aj jl jjj 

oLl xj e- u j] 4.C j-q^e-a (J/U 4^9 ^l_£. Ji^v^j j-tjJljILi_uV1 ^1 oUII ^j^ju 1 2IU 1 
4 j 1 11 ) ^LjjjLi SjL^s^U 4-iLa-"i 1 11VI CjLLj^. j-tJJ (^"M (JO Cr?.! 1 11 ill (jAajJI 
4-iLa-"i 1 11I 4jjjsjJI 4x.jxj>«JU aJJt ( _ ;r LaL»J (jl dUj£ j^Lajj .j»jJI tjjj^" 1 ntj£ 

.ij U LtaXI .sLojVI ija^llj^Ja J^Li- 1 .ill ^paj^j SjL^s^U (_;J^.I 

.4jj3jjJI jtukJJLc. Jal mi'i 

L<i^-a IjjJ . < l_i Jj-ai! (_pljjJI "-r^J^-" j' LSjL<-u J^i Lx-a g'Ti 1 n't 
I jl . ^ se j 1 a til JLA dll «L>- jl t^-^e-i dll jjj . j|a (jls^x-i 4jLj^>!iLI 4LutG 
4_uj/ (j^ 1 11 n -»JI 4x. ^ij (Joa 4_uia 4jj-Li (■_ u i^->l JlS dJjji.1 jl dJL jJlj JLs. I jl^ 
(J^?** 1 ' 4_u_uj (J_lL>uj (J_aLlo a ^|jj>»L) ^j-*_uj jl j i usej i ntL^ ij-a-«-J1 j_a 

.^ajJI j^_A^j 

i l_Aj-Lajv Ij ^j mi (^palj^^M J^l 1 JLA LLajj ' tlall j^palj-al i se n^i 
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(jUujUlg OoljgJI 



ijr I1 ^>-) (j^jjba ^j^j 4_jjLij ijr l! »_LILlA JL>. ^9 . 4_t_a I Lre.a jJ^)J>.V! 

'/.65 (jlj .(^LcjJI u jlritl jL$j>JLi (j I <Ti (_JJLc (jja (JjjLkj ((jK 1 .ill (jjs "/. 13 
Ljj_£j |_<j_3 ^ .4_j_JLiI! CjLjJJ! ^1 Jijju (jlslj-oV! 0J-$-l CjLlSjJI (j-a 

tjQj i4_LjlaJI (_p3lj_a^/l jLiilulj jjjl-^ ( _ ;r a 4j!j^J! 4 j< I" (_g jJ! j_uSL!! jj jJI 

LlLus jl LoLu" 1 ill (jja J^LlII I ijlr I 'j I > j d C (jlalj-a^/l aJJt LcL>.Laj V 
. 1 /Vjj j 1^ I d uiXI cLjojjJI jLIq3».VI l- a Jcjc Iu I J 0 ai dJ c_tIr»oj i L$J j^l ^jlj^JI 

q « j j_Lc (jfjljj » " ' "I -^J^-J (j-^ Ij-A I— i^jJ (jr^ 1 'I '''ill J^?- 0 * 
i_i_Ljisj 4J| mil <jl "^1 1 nllj j»J-Ilj 1—JL2JI (jlslj-oLi 4jL^5^U (J^sUsjI/^/I 

jj-* Cjl M^~ll j^)^*- 4 - 1 ' Q i^jLLsj-i-ajL^ d Ah-»- el .j ,U |]i ^IsjJJ (j^SL) LaJU£. 

S3jjj_<iJI CjLuj>JI oJLfli JlLa ulS (jSLfl-i ' iuSj i4j 4jLi^5^>LJ -5j-ill ^^^a^J 

CjVL_>JI (j-* *^t_J! * • * (J " '< ""JLl d " '"j q jl 4 1 U**( a fiLdJ-£5 UL5^ L)' 

4jIjjJLj (jlajJ.! 4js^Lc (jlr (_^SLIj . l_£_iL-u I j Ic I i g K" ^^1 4_lu3jJ,I 

(jJLlI Lj}L>JI ,j_a 3_Cj_«_j*_a j_4> tjLLj 1 ,1 I La . 4-lLc i_Sjjl!l ,j-a Vjt Jj V 

^jLJca ^Jjj-Ls p i n-»J1 {jja ^jj>.VI ^ljj>*^l ^Jl ^ i"i**i i3jjL>JLI 1 u 
( _ ;r S-l I il La I . l~n j •*«• (jLlij_<jJI (j-a ^J-JI I J-fli jjjjljiJ i^jLiajill jLgj>Jlj ^ jJI 
i.°"i j 1 -sJI j-J-C j»j^jJLi liJJj jJLc ^ j I c (jiLa^ ^jl ir-i^fl 4ja- j 1 u i ^jjjJI 
^yJl (jiijjJi.1 (jiijjjLj (jjj . SJjfl 1 4l!ljl (jSLaj (_gjJI j»jjjJI j-Aj i(benign) 
<L>.jJLi I V tilt_j_j_>JI ^j^Illl 3j-u5_LI d a ' aa 1 1 J ,^jl>.! 5j-jO 43ji^c jJ^>. 
' 'j ■ ^ ' J-II ^Jli^Jl-) (j I «JJ La jJi2j Lj^L>JI ^j^* ■! ^jt-LiLaJI j-;^. ^-a_(JLj Sj j j^ 
1 Lj^LiJI (jjs ^ a I" >■ 1 1 ^1 jj^/I Ja^>-J (jIaLLo JljJLso SJjj uA,\ p 1 n->JI CjLjJT 
j I mi* 'tVlj ^Jj-i-^l <La- 1 n 'i^fl jlj-c. (j-o 4-uLlaj 1 ntl Lj^LiJI ( _ 3 jJIj 

. d A I" >, I, I p i ,i-»J I ^ I jj>. 1 
(*-""' ijj^' w I c j I ta j :^lj_il 4j5Lj w I c i4_oLc 5j j 1 a j njLIaj-tJIj 
dJ_Lj (j-Sj i JLiaU 4-tIaJm Lj^LiJI pi agio ^J-iJI 'j-* I uilij t4_aj ij 1 .ij^ 



1 01 



jjoallg (jil JJ0UI9 fejljgJI 



^ a uljj tjl se La II jl 4_j j LLa_<JL! ! JjJLlI jl .ptfc..t| ^L=ej *jd] iUjSLU 
^fl I ui <Jj njLLsj-tJI ^1 j-ll j jii jjt liJliUI £_aiJlj . (2-a j-^-ij! J l) A-ui-^allLl 
I nih . (QjJlI! jl) 3_a j£j_<jJLi ( _ ;r c Jbj p 1 n->JI (_y£ 4-LajljJI 4ja- i m Vlj aI lajJI 
■Lla-ilJLlI >Ljl>sVI (jLLsj-ij/ (jja CjLi^aJI cLmila aJ-2ILi 3.sLc (jLUj_<jJI 

j^j-ju cjLJsoJI p * j . Laill I {j-i-u ijr JI tlhL? uj^Ji (j-<-u ^j-* ^-^i -^-0-* 

(jl AAfajJU Cj|jLLij_<jJ! 1. 1 1 11 1 ibjjJi. (_yJ-!l CjLu/ljjJI jj-a JLSj 

(j uic (jjlSJ! (J^aAJI £-»-lj) 3-fcil hi'U j<ul jjJI 4jI ir^^l (^yfl 4jI gull 5j>.jJ 

i4jLi^jVI 4j>-jJj £_oj JjJijo La ljJ-5 c_tJ(Jj 4_uljj (_Lal^£. Jy>-J JLaloJ 
l_a^ 4_t_L*_a <_3j(j»Lbj fiLjj_ul_La «LLu a VI (J_al ^ojlII £ JLA j-jjLj >^laj 

.4jjJI ^LUj^u ^ JL>JI sUk: 

(_paj_U Ij-A j mi ij\ ijr l\ ^jLLaj uiJl CjLjj-li-i ^JL>-I j j uiJ 

CjI_u_>J1 aJJt p a (J_4£, d_litt-L>. ^^jJI ^jjj itj-^j-I^ t _ ) a La 1 1 j>J_A 

(jj-SLi (jl (J_<ij->»J11 L^-Lgaju i4_u1jjJ1 < " ) \j a La 1 1 (j-* ^J-*J cLuL^JJI 4^t_u_tJ1 

CjLLj^. j£_iVI j<u-ul jiiil lXSj . aI ■ u-S )V| (_yl^.J 4jaL>JI CjULtAll (_yl^- j taj i uJ 
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(jUujUlg OoljgJI 



jjUaj-ij/ <_ cj-i n_i CjL^/^j-LflJ! JLs. I (jl (_>"jlj OJ-y 4 ' a ■~~ e *\ La J_c£. 1910 j»Lc 
O-fl uu^l Ij-A LLajj Cr^*" l ^- l ^>" lil!!} J_Laj .^L>-jJI ^jjs (2-aj£j_<jiJI) (jj-«-!l 
pl^. w fcs-^j tCjLi! ^_j_>J1 I "l"-»- ^ ^jLLsj-i-all d u-mXI CjL_uj)j-LiI1 <^-iLLa 
. (jLLs^aJI Cj^ej 4jJLc 2Jj_Laj d"ij j-»JI ^IjjVI CjLu/j|j_i3 

^-ajJ . i_lJj-*_aJ Li ^cij ^^jJjJlJI O^JLH^ (jr^'O^J-^' CjI JLa-" < ol jjx. 

*Lj_L>. (jt 1\ 4_j_«_LjJaJ! 4-J-LaJI jJjj^sj <LaLj Sjj i aJ Jjjjjla i-L!j_<jJ! (jl 

ojj^j-j (jJI iaLbVLi .a^.^.Utl ^L>.jJ! Lj}L>. ^ Jj^sVLi ^>->a gjj , ,,11 

SjLC O* jJi] SojI jj-ll jj-aj CjI_Lj_>J1 La 
Lj^LjeU <Lulj^JI SjUI Jj-a^/Ll CjLJuj CjLL^.jSLj^/1 (ji : L#Ia dJ!> j J i nig] 
<Lulj^J| L^J-lLa ( _ ;r 3 Lgix_a.Jj iCjI_uj>JI oJUt O-a-SJ CjLu/^)_LiI! (jlj isLlUjU 

4_ul Lj^L>J1 ijr 3 4_u_uj)j-LiI1 CjLu_>J1 oJLA jj-o (** 2 jl kalLo £c_<_uj jt) jjllij 

^Jl L^J^_t-£5j JU£, l_Aox_i ' d ^j" «j i^ljLiJ! (^pa^^. SjLcL^ w La aj 4_S_lLs 

CjIj-liuJI j>JLA (j-aj • ^LuLj-tiaJ! l_i^L>JI 3j-j_aHa I ^l*^-"a idilj-LiLtll ^j^ju £yz 
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jjoallg <jb\ JJ0UI9 fejljgJI 



ojla (JiLo t—ijL^tll! (j-o jujulI! I jiilj . 3Jj^tlLLj Lj^LiJI ajjt JiLa 

3-uLlJI Lj}L>JI £y* L5jJ-iJI (jia-aUJI (jr-ilV~i.il _j] <b! }Ho iL}L>JI 
J) ' -V'l" 3Jl£.Lj9 (^jJI I j**'^ Lsej^j 0**'" ^jj^t Li^L>. (^jJI ' t/jl^ jnlt 4_l^e"_U 

lXju CjJL>._jJ (_Jjj>.V! JjJLs. La-fl>! JLs.! jajir»<jj iCjjju V SjJLi. L$j| VI i L$J 
CJJL>.| jJj . 3jJ-jJ! (^-CjG 3j_£j_a (JjJaLLa 3Jj^tiU Lj^LiJI (j^utj 

Sji^i-La Lj^lisj (jlj-i^ C*JuL> jj «bl I 1 eajl .(29 (_]£_<!/) cCLai. 

(jL_ujVl L)^L>. ( j r a ^j--. !•?»-" uiXI (^Jij_tJ1 (_^ia_aL>J1 3_ijj>.jJJ CjI_Lj_>J1 * 

Ls_Lu S_uLL.j_<j/ ^1 I j t£ I i a K* (jylll njljjiill 3 jiijlll Lj^LiJI Jjjjo 

(^jJI Li^L>J! i>JLfl> (Jj^_r»o (j-o i>Jij-(i4_i (jSLx-i <Jlc- L . tjv O*-^* (jr**- iS 3-^° Jail 
.3jJj_a 3 j I 3e_J Ijljj Lj^LiJ! 
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(jLuJUIg OJiljgJI 



^j-C pjLC : L^-al dj Iaj i nil (j-* 3 SjuJlC CiLjj," < u a ijr ll I i a < na» Lij»L>. ^ t ea sejj 
La 4_j_jj - Ja_i_3 t4_La_c jjx. J ' J.!^"**" ij^>«I Urj i ii i (jr\-*-a ^_u_uj Lij»L>. 
Laj . Ljjlc JiaLjoj L^jj_ij><j Lj^L>J! (j-a 4 ii 1" -»J. I £l jjVI jj-tj JjjJls. Jls-JJ 

LM->JLi> ■ I a ' a 2ijll-.il a I . ..^ iVI 2j2,j_<_u (_-rl£- 4_lL>JI d fc> 3 1 ->- a I . eaj I jti^-a 0-4 

(Jl J p < £ L^L^ ^■J-^ p ' " * '"' L)' (j -0 ^ * ^L>^l ' CjL2-i2aJI ( _ ;r 3 

cjjl ^5^3 pJ*x (>o JL^tlll ,j-a Ju V La£ ,2 Ual , ,,",11 j 2_LlU jJL->J| LjjAi. 

£jj (J£LJ ji p J a ' I JLA (j-a . Sjjtil ^a-jjs '"'j fllaJ Vlj iSjbijU jl JL>. Lj^vLi- jj-u 
i_a3j-UI j I tj\j a" < »VI JLt£. jj-23 LgjLo* jljjji c-ajiaj JaLoj Ljj<L>JI (j-a 

(J_aLc Jol—LJjl JlJ-C 0Jl_fl> i ^ 3j ", 1 1 Ja|_2j ,_£JL>.! ilJ-SO pi , .VI jjj£ 

2JL(_uj «L>.^a3 (_£jj>.| t ^ t-» 3 . .4_lL>J1 ^cja-m (jr^- S 'J "*"**' ' " a tl^JLH -1 

4-xL>JI pi i il2 'I 2jI Jj (_Ll3 (_gjjjjl (_)iajiL>JI pi i u-2 'I 2_jl J_J 4-<J->JI 3l jj ^1 
i<_Sjj<_! LaJiJ . CjLLljvjJ^Lj^I J-aX. J^a- 2j3jjHa Sj^La £J-taj LufcJ . Lj-maJ 
(J_a_JLJ jJsj jjlj mi TLl i.'i i .i j I Cj 1— Lljv j *C l^l j (j-LJt-a (j-uj^joJ (j-^>> J ^ ' 
Jal_a_l (j_a 4_fl_l_(^t_a Jj-LsL-La CjLi_o*^o£L]^l <Ll3 (j-a *j fl-uiXI CjJ LLujij-aJ 1 
0JLA ( _ ;r j3 j t ir-i fljij i a J 4_j_L>JI i- ' *y~ i iU pJ IjLfl . L^jJI jl uiXI i_k3jliJI 
. d o-tajm J_al ^a-»Jl 5j Iaj i ^^l^-M jjwci ^LsLi. JL^-"lj < n .Jjlsmi 

(j-jJI uliljLa-Vl ,j_a 2_cj_a^>J, (jl_L«JI j Halm 21LLi. 2jLs^o-u| jls diljj 
.(_gjj_L]l (_)ii_aL>JI ^ 1 r J)^>.jll ^j^/l (j^jSLiVI (jlr 2jL^JJI jjij" ( n 
2_lLqX 4_uj/Lu/VI JoLSjJI 3j£La «Laj^5 2^jjla p JLc f^yJt, 4 K i"iU 

^j-jIo^i-LJ CjljL>.^/l jj-a 4_ajta_La d 1 i nl < n JL>.^a3 .^^1>J1 pi , ..^ .VI p J ^ S 
p-La j_ll cJjL>. dJ.il jj i aj S3 1 jjjl ^1 4_JL>JI ^Ja ■ ■■ (jjs Litsjj jG 

tixj -5^>-J C^- 1 ^ (—jLjjjiI 3jUz J^kj Jo V . l^j mi ^qnil 

2_U3j^c. j_lc. ^Lj jJ.1 (j .i*Cr ^Ir 2_pJI 2_LL>Jlj . joLtaiJI Cjj^j - 1 i ( _ ;r c.l jl 
(j£_a-u (jjj . L^jLi^sI (_gjJI (JiixJI 2j3jjla 2 lj j , ,,11 1 j_ a (j_ujjj i ' a!iS 1 1 all 
(j_a a 1 1 CjI—LujjoJI JjVcj ^j"- JLix. VI JIJj^JI (-J ix. 2_jL>.VI (j-a 

.<rjl_LL>.jSLj 5 5/l Jj}3 
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jjoallg (jil JJ0UI9 fejljgJI 



^Ljla I <i 1 11^ (j! jJLjjj . (4_ul jl 4_uLUj_<j/ Lj^L>. (j-a dJj^. (jj^-II 

JLjJUlJI lLUTlsj V L«_Lu i Luj/j(j_i3 ^LAa LiilXftJ V 4jjii»JI CjLLj^-jSLi^I (j-a 
^j^_i_l1j-J1 ^ ui^j Ij II (_^a_aL>JI 4_u_u^)-LiI1 Cjl_Lo*^£Ll^l (j_a 

^* * (jt 1, j ^1 L-a-aj • Lj ^oL>. I ' ^ j I '— U T l^-j V ^j^jjljj! 

«LlL>. ^Jj^tjJ CjI_Lo*^£L)V1 jii^l (j"^-£l ^3-^3 ^JJLH* 3 do-j^l 

SJi^Lj (c\_lLij_<jJI jl) (jLLij_<jJ! jjjjSj 4-J t~ J n i"i" . 4-uLUj_<j/ ^1 d J«Jjl"> 

(jJ! cjj! ds\yJi^X\ jjj J-ajiij .^Jl2I]!j (^j-IIj «l jOjVI :jlj->l 

j? , gj a U 1 1 SjjLuijSLII jljll^ tSjJitil (^IjjJ! i_*j^pJ! ^ ^Ij^JI j^Jtlll 
iSjjLLj^u ~ j 1 a3 j! ja V 3j1>J! ji dlli (jJjij . (30 JSLi) ^UA^I 

. (jLLsj_<jJI JJfltM L&J>^>.J Qji JLi V (_y3j-JI Jj-S dfr i"iU jl jll u'/~ii\ (jl Jj 
. JLj_«_>J! ^jjJIj £l_i-i_-sJ I ^JJ-JI cA-J J-^Lil! JL>JI (JlLi-L3 ^JuijJI jjj Lai 
SJlC jjJ (J£ J <i LxjjJj ,2tjj-^jljWI ajjt, Cjl jo.^/1 cJljVj 

jJl^l LaLc 30 J ^" jJa j^i-ij (>V o' ''-4?^' 

. ^jUa^ i oil 

q\j '< ir-i 1- t 1 in II (jl jj 1 aJ Llai»JI (j-o (j^/ lilljj i(jLLij_tjJI <■ . j < m" 

Jj^oj > U j jj.c 4_^aLSLII Cj Laj I » II LjJL>. dilxj V (j^c-i . ^L^jLiiHa 

aJiJIJi^l! L^^^iilio 1 ^ 1^1 L^j ^U^j^l^l 4J/VI oU^j^Vl 

wi 

HjLlaj 1 n II CjI JLa- "1 i nl ( _ ;r 5 ; LiII j_uQjl 4jjJii! ^jL<j/ lL^-u ■■ jj ^1 lSAP 
dilj j^aj . 3_ij>JI Lj>L>JI ^JlZ. ^Uji/^lj i^jLuijSLII jljll j_uIj L4J I ua^fj 

c^ell^j i^jLLsj-i-oJI j^sjjj jj^kj ijr JI cjLLo^^SLiVI cjLj_uIj^ cj^I 

^ , , ^.j , ,,'a iCjLLu^jJI aJJt O ^J"" »l nUtl ^ Laj i La (j^-aj • L^J jjii r"i~i T L-> 
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Normal mouse 
fibroblasts 



la Lj}U. 




.a J>lj_ a 



j i_c cj\ 1 ug) j la 

(^}...2ULt>.jSot) 



Lj^L>J1 J^-l-i <J1jLLuJ)j-jJ1 £JLA ^ * < <aj l_£l3jJ ^JJ-il jjLSLo^Lj 



(^Jj^SLjJJI : I tj fa (^Gj_u_uj (^G_aL_u (^GjLa j^l^r 1 ntl (jLio (_£^Hjfc_] 

4jLLo (^j>*Jl1I1 Jl9j 4(^jL>J1 ^j^jj^LI! J_u_u^jt 

all 



I I I 



j jal ^.tl _pS| (j_o (j^jjSLiillj -4jal mi n t a] aJlC Jii^. '/.50 ^1 25 (jjl 3jjLio 

j La lllj i ntl t _ j pu^ uijj ijj-^^^J * )!j»La_UaV1j 

i_l-l£j_IJ Li dJJj ■ La l ^4>" (jLLsj_<jJ i- i j i ii U J^LkJI (jL>.jJI j-fau^ 

£_a J c I a " j l_ Llk-o Lxjjjl aI i ii-v^l ( _ ;r 3 ■ La ui u ij^i-jLJiil ( _ ;r LL>J! 

j<uj_iV! ! JJt ^LljJ g- ' ea se . (jLLaj_<jJ! ill JL>.V (jLi. jJI (j-o d Lgaj 1 1 1 CjL£j_U 
dUjJ . (jj-i jjjjLlI! ( _^JaJLJ J_t£. JL>.! ^jj ij^>- 3j-La_u_oJ 

(tL^ut wl j$ -3 

(jlslj.c^/! (j-oj ijjjiLiJ! (j-C ^ • ■■ a * J i^L-y Vjjai. 4.L*jc-l3 iJ>j_aJ! . "il aj . -■«" 

Jlj-jLjVI ^ 1 ' ga a rt (j-ul—LlI ^ (<tjJLl ga * * j a * )j . JlLaJ 1 LjLo^ t 

Ji^>*j ^ lr ' a * (j^* i( 1 ^Pj^lj jl_^la_UaV1 ^j^-lje.) p J < ga * * * )Lt-gaj Jl^j 

4 < t it \ CjjSh tit-o* 4_ujJlJ1 jjjjj! ^5 ^jLi d ^ ■ aa.sc uJl a! < ga *t (^j^aj-jOj 
5Q|jjJLi (_p=>i! I <L3}1-C JijjLallj . '/. I J (jJt^cj Ij^JUol ^ 4j ^Lual! 

^ 4m^>JI fsl^Ult - I 
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ij jiJl OU»ail J Jp jib jruUflll 







5.1 




<S.7 




47 




12 


( <^U« ) ^ 


39 


( >ir ) ^1 


2 




2.9 




0.9 





: fid t$nl f S^a£J f I 

cjLj/!jj 4jJJ i." < 1 1 r-ij3 Lo (Jjjla V! /.47 (Oj-JI Loj . LiL^a ^IjjJI a^i-l 

l_£ jJI jj J-JI (O^s- (jr^ 2 - '/'^ ' "* (JV ^^^^j 'Latie-a 

. ,UVa '/. I 0 (^Jl 2 ,jja O-iL (jjJ! j 

. cjL<j/!j jJ! i>j_& ^jLLi j»jLc ' . 1 j 1 " .* j j 1 "** ^1" u < nVLa i_dJj j-oj 

w 2 ljj ^ j 1 a sc ■> I 1 a a 1 1 J 'bLu^MJ I 1 j J IS! J (JliJI Lj^j . Ljj_2j 4jjl 1 n" a 
<_3jjJa Sj taj ■ ul\ (jSLjj V LiUa ^jLlil! iJJb *Lx-i^> J^s- ^3-=*<-' li-lj^ Lull 
ijr ljLlLl1j ijr cL^>-V1 £_Ud^J1 ijr JI ( jjjL_u^Li ^ ' ea seJ iJ? jJ1j i» )jL*H]1 i>J_A JiLa 



I I J 



(jUujUlg OoljgJI 



j-Lj (Jj - ^ ' (J^l?^ li^ 3 (3-° U^-ipil jl O^'J-''' I JL^J (jul i^U ClLg-aVl jl »LlVl 
(J^-^/j j»jjUtl CjL^o^I jl sLjVI JLaJai (j^j <_p=>U 3 1 1 n ) i_al < 4j^1j 

i^U-alill ^Jl alaVl (^-J 4 J ' ease uJl a! l^Aj! j^paj-a d 1 1 n i JjJl^s_l1 Ci a a 

<1-<-uIjlXJI CjJL>.j ij«_#jL$_al (jj-itiej p # IS. 1 j JL>.!j (j-a dhi'-^'j? 

. L_]Lt-£a_a d ui-d-J * (j^SL) LaJ_t£. ^^pajJLL) (j-uLi^-U ^Jl AU\1 t <U-uU (jr^"' 

j_]JlJLjj i ijr j!j^J1j Mill (2>^>^L^I df*- 1 J ' a ^1 CjLj_u!jjJ1 Aiajtja <Jjl_r»oj 
i_i_Llie_a ^ I c S^-Ia-j-mJI < ir-i i_ : i i u l Ltls VjS =bl V! 1 1 1 J * a (<s^>- 

( _ ;r cl _aJ! (jjs CjLiLa-Us -i^>-J f^^3 i«UjL*1! i ojilllj sLiLiaJ! i_2j(_)_tiJ! 

LikjLjIclj CjL>.I" i" , „Vl 2 st i aj (jSLx-i V ' w i ..AMI tio-Lii! (^Ij^UIj 

3J| i ii a w A . " d o jl i nil djaUtl li^s-JI (Jj-k "-^J-^ o' ■ ^ J a lr (jjjlJLs. 

^jLllII l_Aj^4JU ^ j . aie uJl a i . ^ A 1 1 L^laj 4_u_oAlI1 ( _p3lj-^^LI (^yjlj^aJI ^jjjLj-u^I 

. A < LaJLlj 5 Jul i uXI 

(^fU^j-ij OJ-^-^ 4^1_l4_j£^ ^j-^ ^>tJ-*-^ r^J^I tjy£ j^^^^ 4-±XJdJ ^-JlJjJ CxJJV ^-uiaII 

4jj^ojJ1 5u^.jV1 SuL^'y ^'>iil j^-^ T1 ^ 4_ulilJ1 3K 3 i o^JI 

.4_u1jjJ1 l_4JjJj 4jjLjLb_>J1j «Uoj_J1 jJ-aljJtJI (j-* t -^ i - ijL ^^ 1 c ^ t rP J J^"^ 

. L£^_j_a t cJ^^ -1 ^ o^* s CX 1 - 1 o"' A 3 ^-<^-tSLi-uV1 j^ij (^pajJLLs 
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CjLLlj*. (J-2-tI sLi^jj-itl 4J 1 n'q iJLaJo^/l i_iL>olj (j "J«tl 4-ul£Lal j*C 1 nil 

.<ULaLl (^Jl (jjlj>II OjljJtI<-ul 
^1 _^>. (jl JLaJj isGjLs. S^Ljjj O^J - ' 1 ' jdjaLaj Ijjj d i g 1 .ill i_mJjj 

SjLJuVLj j_jJij»JIj . sdaj-itl 4 < 0 1 ntl (jjs I 1 gaj I (jjjLuj (jiaj-tLi < \ ^ya '/.85 
4j-lJIj 4jIj^JI J-al (J^3 (j-o jJL>«J 1 n-»JI (jjj J n i"il (^^ulajj) d i a 1 ntl (jl 
jo_At (j 0 ' ea j 0 se i"itl Li^L>JI JJlCJ ^*^>* (jr-^* t — 'tP* ^— 1 H^JLi^^ ^3 
(jjj (jjj^/l j^uLj/VI (^yi Sjjjiill Cjljjjlj l^J l*r-ljJI «l jlc. jl jJLo J^l JJlJI 

.SLpJI 

4jj-uJI i—Sjij-LaJI 4j*_uj (_p=>j_tLi SjL^s^U 4-uIjjJI 4jL>-"i < nVI 
j *C 1 n II (_p3j_a (j_o (j^-JJ (t-J (J l) jj>_i i nit! (_^l3jJI Cj|jjja_uj| 

4-jL^-**i i nVI (cjI_Ll>. jt) (j-o* A5^?i5^ ' 'j- 13 -*-^ J ■**' 5 ^ Ji)ljL>.^l < ■ 
(jjSij <j-d j-<-"-iiU 4j*mLI (jjjLjj£LlJI Lj!>L>- diLj/jj-iAJI j«j>.L^j Lojii^j ' 'j-^Lj 

(j-o -> ' J " J J ' i ( _ 3 jIj^JI .jl J <" i nVI (. 1 j 1 1 1 1 SjL^s^^J 3l_L^a Lj^LiJI i_dJj 

ft\ 1 n->JI L^j J-^JlJ (jH^' SjLiiail ^1 1 11-v^fl ^ La 1 3j_<I/Ljji Cj Lj/ jj-iAJ I (J^lS 

^jLlitl jLjUcVLj SjL^sVI JLCo-l j-j J-23 (jSL<u V jlsj 

4_uiIjJ (ji VI i£_«-ij>J,lj 4_LjI_«JI jljilj ^uljjjl (j^-J O^J-''' '- ' ' " 't Sj^jjII 
(jlr SjjLaJI JjjL>«jj ((_! (J I) j»jJI 2 Lj 1 — a ^aj&aj SJjLkJI jjjLlt 42j^J 

jjj jj£^ jJ-><-! I (J 1 

. (jj Ljj£LLJ I 4jLi^>I jl (Jl 1 ■ a 2 4j*_uJ^j i4jIj^JIj 

: taitM^I wiU -5 

Jju (jiuJU (ji LaLc (jh * j < n (^l (jL^jVI j-ox. Jj^iJ LaJLLtS 
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icLj-uaLLI ^jjij-SJI iJJ _5 LaLc £}\jlum 0j-ac tl)^ Lh* L^jIuLc. La_a (J^olst SjILdJ 
I J A j t^aaAJ i n-»J1 ^Ji.! J _}Jl^t«a ^-aljj-il £_Ua^e_l Cjo_U ^jt (jr-*-*- 4 -^ 

V! £Li^sL>. SLp. 3jj£ 4J CjLujGJI (j-a £jj JSLfl i£JL>.J (jLcujVI ^-aLij-J! 
4_u_uL2JI i_3jjJiJ! <_ a i n\ L^JLaLCj 3jHiI! 4jj-J! dlLujil! tj"n«" La Ij-lLj 4j| 

• L^^l 

(J_lfo3j ^-Ui->J| liL^-X-J CL.— l>. i^cJI * . . «LUa_L^J 1 < tldJ 

(j-a I I Lali ■ <- ' 1 < " <— 2 Lul ^1 .j_L«j(JI 4_uj/Lu/^/I ajl 1 tag I 

(_pLc IjL^ S^jjLalLa Cj!jj£ (jIijjlj I jLtj Sajl j 1 nil 1 *l 1 11" La£ LilLjILuU Lu! 
iJ7 ILlt g_pUJU l]}Ltj . Lo* (Jlj^J LaLc tJJJ ' n" 0J-aC ijJI]}J i LaLc ^ 1 11 SjILdJ 

.ilLj^l ,j-a J^aJol (!^Lila 
(jjiLJI 3-aLcj *LaJL«J! j»Lajjt! J-aJlU 4-O^Jo-LiJI sualal) CjjLil La 
^3 Cj LjjJail ! jj-a JLiJjlII .3j-u£LJ! Cj^s-lJI Ojjj>.L3 i£^o_/-u JL>. ^jj^Lc. 

( _ ;r lJ! ^Ijj^J! (j! ju>.j j_2JLa i«!j_«J! 3_jj!j_>J! cjIj » . nil ^ 1 . a i L^la 

4^^ic 3jlj_>JI So-j jdj . jjsJJI C^iliej 1 .ill jojJLc >l jlc. ^Ir OjI/Lc 

j^"' ^-^H 3jlj->JI cL>.j^ ijr 5 l_Aj-a^, ^Jjl^ 1 l£]I a i u z\jSi 4j-aJlJLl 

. Lj^Lual 'jj-^ ^ j i n i->JI CjLjjjsj^JI i_iJ(JjJ .«L>-jjJI dJJj ( _ ;r 3 (jlij_>JI j-a^. 

4_a_iJL»Jl ■ 1L1 jjl CjLjJ i."' i"iLc La^ i4-lu/Li^ S^lS i."i i'iLc 4 ■ i a >■ 1 1 U U "i 11 A 

^jl J_«JI (jlj^ill CjLjI Ci i'iLc La_Luj i<La_ii«JI J-;LC. L^jlj^i (j-a J^Jal Sj^3 
. d ■ . ^.-^t I ^jlj^AJI I, f 1 1" J)J I nil ' (_L^a£ Cjjjj>. 1 d u ^ I i, f 1 1" ^j_a 

^oxJI JLt£. SjIlAJI aJJb J^alajJ . CjI ^jum jhhn jj^ii. jj>.V1 cLi^tl) l_AJL>. 1 



jjoallg <jb\ JJ0UI9 fejljgJI 



I ^1 -Sjjlj JlS L-Aj I -1 c 1 (jjLu (jl (jlr Jjj Lx-a hi'll j^lc. 

p_j|^ILtl jj-* J^-^l ( _^ojjlj 3_^ali^M pjl^altl (jl Ltiajl (j-u3 Li^ • ijr j!j^J! 

(jl_aj^L_« (jl_jj_A^>. (j^_aLc p i ti -»J1 Ll^L>. Jl JUl<_ulj Cj^ja (jl J 
4j>^irj i"itl CjjjjcLs Li^LiJI J alio LojLu/ J n~c I JliiJj tp 1 n-r It w *j;^tl j^lL! 
J^Jiuj t J_aL£[la a \ la *^ (jj->»-tl (j^^-^ -- ^ , 1 1 »\"->- * Jal mi ft 4j^_tii£, d j <^->L>. 
4j*_uj ^jJt 4j>^i>-j i"itl (jl : JL>JU Ij-A SjLjIjJI CjLjj-laltl (_JJL>.I 

0 ' '■ I ' ' a — Q ■ ti 

4jjJaj 1 ta3» ClLul 4liJ_>JI CjLj_uIjjJI (ji VI ajLlio (jSLs-i ^t-i «L>.^t_jHj1 
5 j <- I ;U 2_jj_il!l £jlj-a 3-c.jijj-t.! (jL^jVI Lj}lit3 i^^JjJI J^JjJI 

j J "1 ljL>. JJL»-a J-«-C L^Jj Jj t<_ 1 1 3jJL>. <■" 1 1 n J t L^j I Cjj^Jil 

(^-3 j 1 ,1 " o-;^- 2 -1 j ' t 3_jiLulij/VI oVL>JI (jj^-l 3_LiLLj^JI Lj>L>JI 

(jl J^J-JJ . (4_^.I_lL2j^>VI 3_jJ_»Htl £jlj-o V 5jj 1 aj al 1 >VI 

Cr lll (j-aitAtl j-«Jt-! J^jjJJ 3_ol j-«JI £jlj-U (jLuij^L! 2 ±«-uJaJI L>L>JI 

id)^_4-J (jl J-^ ^J-* (j^ I n tj~»» A ' S (j l4_LA Cj JL>. I 

p_ij . 1 OjJ '"'^ cr^ ^ J-* 3 -*-^ ^ Ja_*_u jit I -"-t I Li^Li* p 1 5 a Lxlu 

1 L^jJI 3 * miLlII Lj>L>JI Jili ditjj (j-<-aJI SjlILi Lj>Ls. j^c 3JLUI 
(jji 2_lS/Ll!I Lj^L>JI (^Jl 3 ; 1 ..I,! Lj^LiJI Ji-u ^} L ySjtS\ Lojti^. j 

Lj^LiJI (jl t_ljL*IlJI i> JLA (j-a JJLjjj . Lj^L>JI OJLA J-*^ J J 1 "* " iy^l i^LIj 
(jjj^eJj (_$J-^>- Lfj^' *>i-'- 0 Mj^-? 0 .=LlL>JI J-<1^- (J>^ JJL?o (^yltl (^-A 

tSJj^Ja CjljHit j» I 96-=L>-j Jj (ju>.^Hitl JjLjj/ (^,3 4 ii I" -^e-o jLi^. I Cjl j L^Li. 
S-jixUI Sj'iiilt I j "I ulSj! OtJLjLj C^.jjj Jt-LgjeTj I (j^s O^-jjs-I LoJ_i£.J 

C^jL^ l_*3_^ L^3j^l!i *l_oj-a cj-^- J^- 1 i d>^- 1 t*-^ I *m mi (jL£j (jjs 

. L^jLLj^. SjjJLa 
(^ <j-«-SLj t_jl >>JI (j' ^J-*^' JJ>J (_yltl S.uj/L^Vl 4jJVI La (jjl 

J_«_«JI p j la u t ^j^LijjjLJI (^1 (j^->«JI LjL ujJ (_yJ-tl ^-tH'j>" JjL-ujJI 
w 1 c I J « j 1 a. J_aJL»3 dlt j j j 1 ■■ agj CjLjjJaj Cj^Ij LJL>- liltllAj i(_g^lr»JI 
.4lL>JI ( _ ;r 3 4_uljaJI Cj Loj Unit 4loL>JI CjL5jj^>JI aSI 1 a> 
i4_uljjJt CjLajU U (jjsjJI j^j-X-i s I ta 3> I ^J^J (^jVI SjjJaltl 
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^LJLLSJt 

jj^Ls-i Vj J a ■» It (_ylaj J (3 j 1 -V 1 1 L«£) 4ia i La 3j>-jjJ SjI j . nil dJj^e-a 
jlj a" mVI mi LkjLi^j ^M^J (jjj J-**JI tilli *bf ^ jlj^L-uVI 

}La ^LjVl oJLU Li^aj i4_lULlo-VI ol jjVI i^j>3jj ULU I J-^ 31j>Ia Sj-^ 

. Ciljlj < nil Sj-jJLa ^jJI La Laaj (_LuaJ ^jl (j-a JU 
jj-al j jj i n"t d 1 a »" i n U 4-ulj_aJI SjLU pjJtisj I +Ti'q 4-uLiJI 2_jjJo_l)I Lai 

^l^v VI L^jLp. 3jia J^Li- ^ i iu V 3-jJiJI (jl i-s^dLa .^^J! ^LCII 

( _ ;r 3j (jia_aL>JI CjLyjj>. ^jjs SjjjojJJ Cj Laj U U (j-a . t- */0 , 4 

Cjl_LtJtj 5jj ' eaj 1 1 CjLu_>JI j^)^ (_>^5 a ^I^ p^- 1 ' tlajtll Cjjl Jixls (jLq-lIs 

CjLuj>J! ^ Jlir" i n" ' _i La « 1 1 liujl SjLjjjj (j-ajJ! JjlJ-^-iJ • 4->JLi^ 3jj£La 
Jaj^s-j 4j^^jjj_LiiJ! (_>-^3l j-JI JJ 3 taj ^LLai.^/1 £-«-><J (_j-II cS-^Jd *A>^' 

. p i n-»J I ijr 5 «L>. _OJT J i"il Ij ^j-^-I I 
gLulj^JI CiL-L l a- tl l a **< t n l J & 4lal ' ■ * ^allgJI 3jj 1^ *tl ^j'-^j 

'p 1 " ' d ^ J ' a ' *J-^ 4iaj>J J_La (-J -><-!l j^jLd! 8j taj ' "II 

oLlWII l_cl3j ^jJI fiLlJtJjjGj 1 1 nl I n**( a SjjJ < a * «j-<ijlII CjLLo*)) ^-ij^ 
^jjjLjJI (j-*- 0 4 * ^ o LaJI ' t. m Mill jjjl^ Loj . cLiiitll 4_o* ^J^jj-iAJI 

Sj^i-LLa iiljia.! ^Jlc Jjj Lxjj SJLls 5JiaI VI 3_lUsLjjJI oLLLaJI (jljJiaj 

VI (_g JjJ V L$j^/ LUslj-al ill JL>.VI OJLA JlLa j i" <" Vj . ^J-^JI M-iLaJLJ JajjjJ 
(jlalj-a^Lj 4-j| i^iMJ L^usjjlJ JLaIo.1 Jjjj Lxjj iL^LiJI 3_JLjl3 Jjiflj ^1 

p j * a (J^ mjJulj taje ui i_sVI jnm-w ^l^s. (j"n»j i dl * j' 1 * i4_lLl3jjjJI 

jJaLUI p '^"j ij^JI ^ku f ^ 45000 ^Jl 1500 La jJLu 3_JLc 

ip_AjLaX.I jj^iaj ^-Ustj L i w n Jl>. Vj i^jjj-AJtXI ^jja 4 < i n t ^J^l 4_i£. Lu-£lJ 1 
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4_lLi£. ^J-"-"-^ 2 1 a >JI (jliLLL! ( _ ;r 3 3Ll>J! SlJajj Cj^LU! (jl JJljj 4jI VI 
JLa^ iJLuJlU Jlja-VI i_<-uia. (_p=J^' fi^-* 



3JaLLi Cj! j 4 j i njULULajij.^ 4j<j1uI 4_LjJJL! 
j— lTlSLi j'^'i) *j j i a 3 CjL>.jjsj i<j-CjJLc. i_ijujGj 
• ( d J ~- ui-d-JLtJI (3^-^ CjL>.^_11j g-a LcaJI d)L>.^_a £yz 
Cj!j_ljGj ^1 (_gjiji3 'LlxJ! Lj!>L>J (Jj-^-^ 

■ ~ <j J la JlS 3 < uiVI tfj^J 3jL^jVI 3JL>. Jjl C^jl£j 

I— al (j-O (Jj^Us JJ J Ul JJLJ 4-L»i«JI CjLujVI f_y£ 

J_*-i VI j ^ laj V i_£jJJ SJj^Ja 3 j i<ij-a CjIj_uLj ^1 

JLaJj . 1902 ^Lc JiJjLai^JLlJ 'j-* J^'j' Cr^ 

3LjL«-a L&j^l JlaocIj njjjD! I JLlt (j-O JjljJIj 

3jj>. t^3J j fl^jj ^Ullj 4 L^i^l ♦ Mil 4-la-uilXI _}1 j o It 
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4_<jLiJ! 3_lIL«J! cjj^>JI jljj I a! t-ajjti ^la £L«-<2.V! ,jjs 3jj£iU 
?*i-i»lt j-iU ^dZt iftll $A U - 1 



4-Cj_>JI C^jL^ I i j a 5j j La-a^J I (j-a 4LlLs 4j>-j.J i-LlLut (ji dlli (jr^J £ *-'J-*- a 

(jLa i(jJ-jJI l— ll liilj (^ic JUaj) S-ujla icjoJ J-aLCJI (_P=jjiIJI Jjj 

^1 < i"iVI <_j!j_uG (jluui (_yJjf Jo. J^>-JJ ^ <LjT (ji^. (j-Aj-JJ CjLjLuI dllLut 

4j jaSLajJ! t_iLii»c ( _ ;r 3j i^Lt-ZuV! (j_a 4jL^oJ! oL«_<Jl*j JjJijo ( _ ;r 3 4-uLla-LU 
jjj) Jl> -ijo-j f^**-} 4jjLii]! 3j£LiI! ^1 J u i ii j 4_aL«J! <Lse-i.aJI j-aLij_i ( _ ;r 3 
j^paj-jLj J_t£. Sj^Ja^JI jj_a La 4o.j_i J Ij-A ^jj-tJLj . «Li£. LhjIu V 1 CjIj-uLlLI 
3jj_ta_>J!» 3j_SL3j .^1 1 i"iVI (j-a I Jo. 4_Ll3 4-uiSLI 3j_u^ 4-uK i n <ic jjjoca 
^1 * mi^LJ j^paj-jLLl! jj_a SLo-oxU JLjI^oAJI * )1 i n~w Lajlic ^jjaj » 2 tj < ^ 1 1 

:£la*)U ^Uaiulj^UI -2 

'• ijr Ll La ijr II 4_aLc ' i * mi^LJ Juu Cjl Jo.^M i nl i nl p i 5 1 

:4jLiboJI 3 

Cj!j_uL1I! JJJ^A (J-l3 Laj ^L«j1/^L! (_psjjijJ! (jlj 4jls! ^Jl 3jHiI! j 1 Ia3 

^J_a Sj^aJI tfj^J i3_JjVI 

.(^jI! SJLoIa 

Cj!j_uQJLi ^uLu/i jl j»Lj| ji ,_3jL9J ' * .' J ^ k*~ (j^JI Cj!j_uQJI (j,!^. j 1 taj 

jl . \j^»tl jj^'i , ,t]\ (jjl I JJl£. I A JJJ^ 3j ' "J 'L?"^' *J J ' a a 
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La L$_Laj i3j-tluLi_a l_A Jju J I 4jl_Ua_>J1 <J^L>. CjIj-uCJI ^* ) j ^ laj 

~| . ■■ ^ '.VI 3 j I of i ^aj ^1 lSA? *— 'rP" S-usLl!! 4j- i ujVI Lajlj) ' 

^jj>.^/I cj!j_uQJ! J o ulSj . <icj^»JI SjlJu <_ 1 1 liil i Ljj! j jl Liajjs (_£aJL>JI 

d A 1" CjLa^ 2a\l ^ Li^L>. JJ J laj * 1 j * o >« > jl CjLaoj-uo_aj}j^L!l \ i n*C" 
4 u-mXI CjLjjLuijSLJ! ^1 jj* 4jJI SjLS/VI jJl-><-! Lxjjj . (_£aJL>JI i »VI 4_Juj(J 
V, VI iCiLj&j u'i tl aj-i, a ' i I i^J^J '"'L? alall 5jJLa-"i ml, la tjLlaj i nit 
J.aLc £LLa_<j/| I j j tl j j ,",1 (^yjJI CjIj-uQII aJ-tb (_Lux-a ill JL»_uj/I 

. JoJj (_£jl_La_l£ 

:'iUfcLilJI 3^13 -->• 

vul jjibJI 3JL>. d-i 

,_p3jjil!l Jjlj j^uLu/l jl j»Lj| (J^Li- J flt^" (jyjJI i_£l ijj'^iritl i_£J-tl CjI j> 

(_£J)J-i3 t LflLa r I a ui V 4jLtLi ljlj_ual ^1 < uiVI vIjJlxj (jl (jSLa-tl <j-aj ■ ^1 < ife^Ll 

.(JJ-U SJjoIs v2jlj_utj (jJI ditju 
:4jt^Vl iLd^la SpJXI J^al^jJI -3 

I a K -ll-ljj La <iCj^>J 4-^jJoo-Ltl CjIj-uQII ^1 3-aLc 5jj i aj (Jj-itl (jSLa-i 
I j i nfl ' 4cj^>JI » Lkic I (jSLflj 4jI (_dJj) ijjiajj-aiJ 4laL^ I gSI La£ | 3j_i3 ' " 'J a 
O-J^lC I La I j)Ls iSjlJu (j-o 4cjLaJLt Lx-l I jut <3 ' 3 • ^ " ^ * " ^ ^!-" 1 3 Cr^ 
Lx-a Ij-u^J^I tiJIjjl L^jlj_ul3 OuL^ j i a 3 CjIj_i^ cLtlaiLa icj_>JI 

fibt^jJI cL>.l i na ifiLj_a_A^/l jj-oAj j^>*T (J-*Lc t-dJLLAj . 3jL>.lj 3j-a 

J)lj)jl I a K <LUsjjtll j»i i n ->JI =L>.Lcaji Cjjj^ I a K 4j| ti^p- 4^.j^5=ii sLUsjjLlil 
, ,i \Vl j L>L>JI 4_iLjr~i i ,il j_u^ L^>Lii.l dJLukj .Jj^sUJI jj LaJI 
L>U»JL9 ,4j*^ujVlj Lj>LiJI tfj^J 42lliJ,l £|oAl (^Jl Ji^jLj^Lt^i/VI jl j^>V 
L)^L>JI ^jl La^ t*s ' S V ^jy-i-JI i, i 1 1" jj-a 4-u-ul i J-t^l ^L_o2jVI «Ljljj-*_o 

CjLjj-SLJI . ^ , ^ . " 1 1 d j t ,il i n~w j-i^l tJL5^ d ' a ' a ^ ' J-^" 

j» jJI Lj^Li- ditj) I ^jl") t^a i n->JI 4-u-ul i n-w Lj^LiJI (jjs ^jLiajitl 

5-Jr i ,i Wl La! . s lj_aj»J! j» jJI Lj>Ls- (<u SjtxbLJI j-lL Ltjl JJ)! (^3 c I laoxll 
4-lj-i^uJIj 2jl .'-^»tl Lj^LiJI jLlaj LajjU i La 3p-jJ> ^1 4-^/1 i io. w j'a 2 jjjVl taJI 

. ^1 » i"i J-L! djj i nitl LgluajLiLaj 
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i n->JI L^J (jlajjjj (_jj.II <cj_>JI LjjLi ^LkjI/VI (j_o SjL>JI 4cj_>J! i_ajju 

i n->JI (jlsjjijj LoJiJt£.j -^LjI J I CjLcL<-u J^Li. I (j i <i Ij-g. I j g Iaj jl (jSLxj 
Sj_j_i^aJL!l 0|j_jjLjJI i 'I l"t J o nil L _ T jj| (_p=lj^:VI (jla ^U-j/VI j^jJI 4±aKj 
<Cjj>. tJ^^J LaJLt^, . 3_}L>JI d * miVI ( __pslj-C t «Lc Jj^XjQJ 4_*_<jIL?e_a m£ J_U 

i3 i.-i~all S^U-iVI ^ j^JI -J I jJI >jy) J^I j5 blj 50 SjUJI 2buiVl 
j_a 2_jVIj) . (3-sLtl (j_a j»l>c.) ^ ^jl 100 J j>->Jtl gl « uiVI jIjl-" 

Jjj La II tjl-^ '((*-"" (j^V ' "~J LSj-^' a Ua-U I cLallaX I i"ill 3Jls-j 

I r JjG SjLil LujJ V S-jjjjjJI .-.I t; — .M 1 1 j SjjLlcVI 3j_>_ui>J,l 

i f i \ T iLaL^ ( __jlaj-*J 
JLSLi/I (J^-i j j j tea I (jj^VI mJ^LllcVI Jl>JI jlj 100 S-Cjp- J^Ujj 
J'C mi j_a>j (Acute Radiation Syndrome) 3jl_>JI 3 < m.VI ^palj-cl 4_cjjiJ*-a 
3 < mi VI i"«lj j"»t* jj jIa 3Ja.j_o ^yitjj) (Hema-topoietic form)MjjjsjJI (jj^SiJI 
J J IaJJ . AjJI d AjAU CjIj_l*j J a uU MjjJI . (mJjjsjJI jLijj>JI SjL>JI 

ijr jn^l\ J <i mi" jIj 200 I_AjIj_2_o iJ ^il\ 3x.jjJI jti^. 3-il ir^VI ,_polj^.l 

Mjjj (_^La_<I/VI a « j I 4_LjLj3 4_Cj_>JI aJ-it J^J .mJjjsjJI i—ajj-Jlj 

^\ IjIj 450 3_cj^JI mJjJjj .3_l^.I < miVI olj_u'QiI SjujuSJI 3_u-ul . ,i-»JI 

jlj 600 3_Cj^>JI Lai . 3j<-<i/}U (jrU^sjJtUI ^Lie-j/VI ,jja '/.50 (_jrJI_<p- SLaj 

4x.j_4jJ,(Gastrorin-testinal form) mJjjJ.1 mJjulII J'C m, II 3j| ju Jil^j L^jjLa 
(jl J 2 a 1 <— la-se < ^ 1 1 JjjuiJI (JL^mVI J n i'm MjjJIj 3jL>JI 4jlj1/VI (j^lj^l 

1000 ^yJI 800 (jru La <*-cj-^J ,_P2jjlIJI juc Ij^J^s OjXI ojSIjj .JSIjjjJI 
Central nervous system) Mjj^jJ.1 w j l^jJI jL^jJLi ,ji»jJi.l J*C uJ| j glajj . jlj 
3_JLc cjLcj_>J ,_psjjil!l SjL>JI 3 < miVI u^,\j^.\ 3x.j^i^a (j^s (form 

ij^JLJI fj&A^j . ^ 1 1 a mj ' ' jljj 'I <L?e_u_l 3j-iIoLua Cj^JJ (^yJI t^p* I J^>« 

( _p_>j-*_u La J_t£. i la j ^ taj 3^L>JI d ♦ miVI ( _palj-ci <Lc ^_<iJ?E_a ^jLi M^jj>.i 
^jljluj .OijSjJl Qja 4 3jH£ Cr^3 * m'VI (j-a 5>fJ^ C ^ J *^ (j^l c *-^ p 1 "~>ll 
j 3e * _j 1 C Ja LJj *j ^_j_lL*_ul 3jLC (_-r^i ^l)Lcl— i-u £p-* La ( _p3lj-cVI i>J_A 
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4_UajlJt_La CjLcj->J jjjjLJ! £ya j-Jlj& _}Ji£. ^zijjuj LojJt£. j^jJJ dJLj^la CjIj-jjQI! 
J'C i"i_t (_£j_JaaJ! £-oH>J,! Cj!j_uQJ! a j A j j laj ii-o~ i(4_Loj_a) SijjJa SjHil 
L<j/1_<j/I 3j!j^>.j_U 4-Luaj.U CjVL>J! CjjJLs. 4 j i ii i ( _ ;r 3 4-ul 

^^^j-U J-aLc 4-JI V JJJ-S (_p=J-a lS-^ * V-^ igja'^U ^ 

t I II t^l « Ml^iJ iJ\j^JJLjX\ (J-uLlJI (J-° (J^^ -iJ^ ^J^""** (J-° ^ « 44_LUDjJLl 

( _ ;r lJlj iCjIj—ljLjJ! oJ_fl> L^j (jH^' 2 'l LtaaJI <■ a i in 4j^L«ILa SJjjJa 

j-J-C ^ 2 jj La J 3_uaJ aej . ■■ ^ CjLajl«-a (^r^- J-»J-*3 L^jl liJJjj id Ijlq (jL^uVI 
(_£J_11 t. i i i ii 1 1 J-££- <■ i i i ii i^A « mi^U >."' <<tjju 4_ul£L_u £_j_aL^t_a (j-* Sj-*IuLus 

Cj Laj 1 < a ^Jj . ^ >, 1 1 J^jjj JL3 £-L*-JuMJ 5-uK i .ill 4cjjij>J,I 

3JjHI 3juS<V| j! 

Julj d-Lj^-Ls 5j **' d \q j^palj—a^/l ^j^* ■ * 4jLt-a^/l ^jj la >■ ^5 3_}Ljj ^^jJI t^-ij^ 

( _ ;r l!l jjLlill dJJj Ltjj-ajj cjLajUU ojut JjiSLjj . 4j>jI/^U j_<i/LJll (_pojjijJI 

d-L^Ja CjIj—ljLjJI j < in cH'J .diLj|j_L>JI i—jjLso j^yfl I Jj^** Jj '^"-11 
l_^_Laj i4 j (j i n "»JI Lj^LJkJI ■ ga J fiLoiiSLa ^JJ ' ^ > < nj J ^IlIIj i^J_ll 
j j ' ta 2 J j i( ijr ajLll) (^jlII 4_*_uJLc 4_all£,j i4_j_Lj_L>JI CjLa^ uuJij CjLjLIaj-i_aJI 

.4_uljjJI ol j fllaJlj j -1*11 

:4MiUi^JI tkw^l^ljMdLi -6 

(j-a LdJj ^-iLjjI (<s-i J-ilj 1 d a I" *- 1 1 CjLjLlaj_<jJI jj ^la ^1 ^L«jI/VI ^JjJ 
Cj^\ j I »"i tl (j^-i (j-oj • tjl i ii i^/l j CjLjI^l^JI 4 a b >■ I I CjLj/IjjJI J!>L>- 

'■ g-U i^i V I (jl i .ill CjIj-uQJI oJLfli Jill, 
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CjI , „1 ^ ^\ t m,^1 5 o frl , na C^jHj ^ylJI 4_J_i^1 ^Aaj dULlAj 

Cj^LaLnJ! (_J_La (j-o tjl i ultl al a uJlj (Jj-uJj SLS/jjU! ijlu^ ^Lo.^/! (j_o J-JJ^ 

j»ljjVI (j-o iX>*" ' £j ^1 t^.tl jjLLij_<j/ d 1 1 m (^yi <L5I Lt*3*\ a jLjj Cj^LaL«JI 

: jLLu/VI * Ldsi^ 4juiiVI lLusS-\ -■ ■ 
cL*_uj tdm i oil d ♦ lmVI I ^-oJl?-**( i nl jj-JjJI ^LlLs^I (Jjljt (j - * -^-^ jiauJ 

. 1910 j^j3 

i J_L>JI CjLjLLij_<j/ (j^s Ij-J^ (jLujiVI «LiLilj ^LJa^l jjlj q\ • ta I Li^ 

(Ji-I J 4j(jlu^/l I I 'I I ii <ll (_^J-II J^jL^3^/l (j-U j'^ 4jJll>JI CjL>.J_2jJlj 

pj j^h^J-^^ ^LiIaLj d ♦ ljVI 4_jjLi>s dJjLu 4iuJL>. <L*_uljJ 

^Lu^i (^j-u ^jJI ^jllaj-i-u A 1 1 iM ^jl JL>.j i«Lj_Lu_oJI d ♦ u)VI I ^1 o ♦**( i hi 

^Jl 1 I ^_l^£Ll ^jl j^pajll^l Clt-O* ' p j * a (j-*-*tII J^- 1 ^ J ' d » u<VI 
Lojii^. njj_2JI I JLfli (j-o CjLLlujjVIj CjLLu^iiUI (J^^Li- 4jlj1/^/I (jjs Sj_u^ Cj Lui^ 
.j_UsL>JI C^SjJt ( _ ;r 3 Jlitlj ( _ ;r ll^ £ ^^^ £ ^^J t — J^J-" C 1 -' 
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A^a-J-jlj^aall ^QjvLLa (JLaX. (j-U 3jjJI (jLLsj-ui ^ ui flJ (jjJLlI IjLA 3_llj_l 4 _ r s 

. «l _a$JI S-Sojj-jJII 4j>jiiil jJ.1 (j-a 5>f^ '^J-*^ <J^ '"' '"' 1 "I Wjj' O"^ 

VI i Ij-jj^ i n-»o JlS I I 'j i a£ ( _ ;r 3 jojvLLU JLaX. i_SjyJi (jl (j-a ^c.jJL>j 
Lgj-ijLiLa Ju£. d-J-ILc oJljV jujj-LlI,! (JLaX. (j-tj 3jjJ! (jLtij-uij SjL^sV! liuij (jl 

.(j^jjUJI (jjlLilLl 

4-JLc i. i i ii i Cjj^Ji i^^^tj^soj I a j i"ijjj-ufr (ji^- 3_jj jj! ^ L-uLlI >LiI! Jjlj 

i 1 j i i ii l 4_tiiAje_La £^)->J 1 ^jlgjju (j_lJ_JI ^Lo^VI (j-U a J-JI (jLLsju-u Cj.il (jjs 

dji*r-*j-ajM JLj La I JL&j id j i ujSLU 3x.j^>JI 'LloSj (jLUj_uJI d j i m olajjj! JlSj 

.^Ljui^LJ (jlsjjuJ! (^Jl La3. (JJjlj ajJI (jLLj^u cjVL>. ^ SjLjJJI jL 3JjLoJI 

(jl VI i^jGJI j S-jjSjjJ! SjJl!I CjL)LLj_u/ SjLjj «.Lo-Vl (>u O^gja La£ 

oo-jIjjj 1 ajJI (jLLsj_<j/ cjVL>. (jjs (J>W ouL^ cjVL>JI ditJ 2 '1 1 1 1 Sjia 

. 3 i 1 H 20 j 10 (j^-J 

* iSj " * 1 A>^-*JI J-i^sLi-a ljL^jJI t^iuajj) 

(j_a CjLcjl?e_i 4JjoJs3 SjILdl 5 a 1 1 J^_a_»JI (J_i-^La_a * il-^jJI ^-l^j-a 

^Lie-i ^1 < uiVI (j-a 3j_u£ CjLcjj>- £-a->u ^1 (_f jl Lxjs t 3j h i ntl 3 < uiVI 
4_JLc d 1 1 n n AjJI (jLUj_u»j CjLiL^sI jj jtAi ^JJ ^yJLlJLj (_ 3 -U2>j_U a I la c 

4 i i, <i *i 3 J_al ui U 3.sLjj_!l (j-a ^ i .1°, QaSLj (jl L Lal>>Jll (j-a cUl VI . ^ $ h J 

:«L^_uj CjI nil AjJI (jLLsju-o 

.(^j-Udj-LI ^j^* * j-t^, ajJI (jLLaj-uij 3_iLt-£5^U (^y^-uj i^^jj jL\ < nl - I 
iLflJu ( _ ;r UsjJkl ^LlS (j^s SLULnllI 3jjj^I 1. 1 j i > 1 1 (^Ltsj-u/ j-jjLj -2 

■ 3jm,iiII 3jt^VLi 3^JL«II 

■ I'a <^ " « , ^» 1 1 ) sLau^sJI SjjlJI p ' jjj il I At-.VI _j 

JL_uC j"^ LiJI J)J CjVL>. (j-a JJlC ^j"*- uiJ 4_lUdLLI Cjl^ i I nil (^yjS /C-l 

( _ ;r Lc «Li>.V CjLu/IjJ jjLll!l i_3^Lii-l (j-a ^^.jJLij . d j m i .ill 4j<-u/^I (j^s 
d 1 1 n m I jim^I Ji^ (J Lola 1 ^Vj_A (jl 3_aLc ^JJ ' a 1 (jj-G-jl .(JLoJa^l ^Vj_A 

j^Jaj . 4jj3jJlj (jjjijJI (^ d"n j-»JI j»tjj^lj £ ^^J- 1 -" S JutJI (jLUj_u/ (jji 'LlJLc 
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(jUujUlg OoljgJI 



j_uSL!l 4jJLla JMi-j ,2tjAUtt 3_L.j_o J>Li- 3jmi.iII SjL^iVl ^Jl 4j^>IIj 

. * )1 i Mill JJjlIIj ^juj^-^' ' ^"'^ J />v1jT^tl ^j.a 

:<UiLL>J1 sLijiUI (jjJaj^a -j 

r< J **' tl ' *L»_uj 4_j_Lu_aJ1 d * mi^Li (^_>JL»_L1 ^Jl ^j-o <Lc^_*3J?e_a 

!j i • -■» ' H jL^->J! ( _ ;r 3 Cj!j_uuJI (j-a JLj JjlII j^li L»£ id j?l-»Jl « Ljjill 

(jJsjjfl ->• 

i(_p=>j_U Ij-^J 4_k-3^j_U 4 1 1 ii ill (j-a ^-"'j- 0 8 j 4 (j^-J L° ^j'j-" l5"^' 

j I i a II t_uL>. <j-u SJs^Lc -sL^jI (j-o (jjIo~l_JI (j^-*- 1 J-S^ i-LLJj (jr^ Sj^icj 

,t_jL^aII ^jCUIj £-!L«l! 
:J^>JI JMi- ^LjujMI jjjisjjiJ ^I^JJI ? LaJJI JLalal -Ja 

S-jLi^sJ JLjlo.1 S^Ljj cLaji*. JL>J,I Ijla SjljjlkJI cjLj/IjjJI cjjj^. 

SjJLa J^Li. 4jjJIj (_p3jjLj jlI^. j»jJI (jLLsj_t^j JAL^JI 

( _ ;r lJlj nj^Lci CjIjJLUI ^jjs sLUsjijjiil jjLlill (ji <Jj^i J 1 ^*^ L«-aj . 4 j m i ntl 
( _ 3 jJI lLIJj Jila ' La 4jJL«JI CjLcj^>JI J h i"i" (^LLsj-tJI 4j>ji^/l 2 I j « a a 

^jJI (jLLj^u v^jLj/Ijj jjLu Lol t 3j m i ..II Sj^iVLi ^!>L«JI J^Li. 

.^LhjI/^/I 4^lJL^L>JI 4j>- i ii i^fl ( _ ;r 3 4jJLc i h-v (J^ ^* jS . <i » VI i 

CjL_oIj jjl p^j^" Jut^, jl VI jt^*' I JL>.J3 ^jt c_t^e_i ^jLLoLa ^jLjj^Ls tillLLfls 

' o Lga-ll Ij-A * )jL^_H^ \ $ , ,.\ , .A p o ' aaj ^oJ CjLj_uljjJI ^1)5^ -] 

(jlalj^VI (jAjljj ^LkjI/VI jjlj JaLjjVI ' nij (J^3 jJLr»JI jLiejl t_iJ>-j djjjj 
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6uu£oJI 6JUjjLU fc-ipgJe^j-iJI ul jjSQ}\ 



. Lil^K t"t\\ aJJt Qja a 1 sell 11 ^^ji^. Ji£,L_uJ (ji ^jSLs-l 4 * mi^U 1 ^-Usjjlj t _^ i aL^- miLi 

u \inc]\,\ t_jL^JVI t;r Usj_a t;T l£. ^^Uji/VI j_uQJ! it^sci (jLa JL\U Jjj < » (^^j 

^1 Lg-i3 1*1 ui 1 1 (2>SL<3_LI 4jjH*_t-£lJ1 SJjlII p -»■ , « j^jLt-aJLl 

5uL^5^LI jIjljLL^/I ^1 ^JjtJ <>^iLI \-iu-u\ j JL>J,I Jljj >La £L*_iVI 

5j>j t-s ^. T 1 ^ ^ t^jJI jjLLsj-cuj ^jLua^/l L-flLatilal 5^ ui£ JlSj3 S^Ljj d<_Lu 

5uL^>U JAl^I JU^.VI 

JjLla ^Uji/^U ^ S^j-jJ.! SjLjLii! jIj-ojI Sj^jJI 

j_uQl! Cj! j Ojj-LajjJI JLjIoJ (j-o pijJLi I i J *** belli tj^A-i 
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(jUujUlg OoljgJI 



JulI . ^1 « ui a \ (j-a 1 j 1 1 ,i ] <A ' a aie * rt CjLcj^?e_i j3QJ1 4jljj-*_u 4_j_Lj_L>J1 uuVI 

LgJl juy" < ..I (j^L«j Sj_Uall cjIj_uQJ! (jl (jljiAl! (ji^. cjL-utjjJI (j-a jl>.j 

^jj^j JJ-i (J^i^- 4 * mi^U (j-\_L>J1 4jila_La ( __)JajjJU Juu I Jl>. fiLUajijt_La filCj^?e_l 



d_L>.j_^jj Sx.j_>JLi Jojjjj (jl (j-a (<s-c.j-JLi n_gj^j_l! > , T 1 

4-u-ol i £jjL_u^M ijr A dul^ L-4-1J (J-a_>JI (j-a ijr Ij^1 £jjl_*_u^1j . (J_a_>JI 

^1 » i"i^L! » " 11 (jjSLj J-J-J5JI d jiil-»JI CiL&j uuj\ j J J la Ij . ^1 » i"i^U 

J^ii. Lu^2j SjHill tfJUk CjJLso jl i3j_u£ s I i a c j? I (jj^Sj *J-^ (J^* - 

Lli^a (JLft!t>.| tilt-p-. (J-a_>JI jj-a (J-u^Lj-oJI ' "^1 (jr*-** (jr 1 ^-*-^ fcj.' ' 

(j_a Sj^s-Llil jljJa^l ^j-Sj . Sj *C j U 2 1»U 4 jlr jjt Lx-a Jjai (j-<_L>JI 
i3j_&liaJI 4 j <i i n->JI jlj_u3^U 4_ajL<La J^l 4_lJL<-cj><J I 4ja- mJ VI QJ&j (J-«->JI 
jL^j>JI J a t~t" (jylll liJJj Li-a j'"^ i4-uLili^JI CjIj-uuJI (jLa i_dJj (j-a jai.jJLij 
' ■ ' * 1 13 J 3 *£j * u<!VLJ j^i-Llil (_p3jjL<JI jj-cj (jl (j^-«f LSj^J-^' (_jj'<ntl 
( _ ;r 3 ^ fl j 3 ' CjIj_jJlj J <i i"i" L^j^/ SjVjJI J_i£. Cjlj_iil)l oJUt 4jj/IjJj jo-ij-2j 

(J^S cUj^ii 2 M * aj^LOJ (jl (j£L4-lJ i ^_*5_(Jlj p U**lt1 C-t-jJLi-ol (JlLa j-Al 

jlj_u3^/ (j1_L>JI 4ajL2ji SjLjj (jl (jl-JJ (jr^II SJj^/l (_>^»J liULufcj . Ltj^Ia 
ij»jJI (jl_laj_<ji CjjJLs. CjVLto-l J i i"i" V CjjSjJI JJ>X-i 4 j a i n->JI ^1 » i'iVI 
jcj j^i-T I -i J a ^LaLc lillLut (jl La£ . SjV^II (Jj^ ^1 < ui^J (_p3j-«jJI i. . j i n_) 



Sjjs.QI,I (J^-IjJ.1 J!>Ls- uiVI jlj i>i^l j<uj2j JU£. jLlcVI j la U 

4_ljIjj CjIj ii U ^Lljl (^1 cS-^Jd O' 0^-*? ^J>-ujf\ (jl J-^J i(Jx->JI (j-a 
(j^. ^uj ^oJ (jSLIj i(j1_biiil SjajJaLJI j-ii: SLlLuLJIJI Lj>L>JI 

mL^VI (ji_L>- ^[ < ui^U SjLiaJI jIjVI CjjjLs. (jlr ,JjJjJI JiisJ 



SO 



6uu£oJI 6JuiiLU ^-LpgJjjjJI ul jjSQ}\ 



u \ c 3_jjjJ! 3JL_L2JI «.L2JI j_Lc ^1 < ui^LS (J-l^jjij (^jIjIII J-oIjj-JI 

2 I j a La II J^Li. (j_AJLjJ!j_a (j-C Oijaj^. (jj^II CiLaj U I La . I n j 

(_p3jjijJI *Lul jj 1 -'^' J-^J J^^^- 1 ^' (1)^ JlJ S l " jLjI^VI j la a JL>-^I 

p x a I i.aj-Laj> > w a-ixtaJI jaJlLI SJaLcl ^jL"Ll!I Cjj^Jal JL3j 

3ijL2J! 3j£LoJ! ^jLlil! cjjj^. i_dJji£ .^liitll i alsdJI 3 > . ..'i SjLjjj 'o^lP' 

t^l < ui^U 3 j i ul i n->. CjIj^oJI J^I J-«-><-!l (j-o (jr'j^' 35^1111 j^^iVI (jLl 

j-J-C- (_L«->J! (jj^j La JLi£.-3j£LJi.l SjHoJI J^Li. ^1 » uiVLi J^LlII S^Ljj (jl 

^P^a_>J1 cLa_Ia_LL d * mi^/Li 3j^_t-a JL>.| ^a tilujUJI 3jj)j-ua ^Jl ^£.JU- JL£^J_« 

. 3JLILJI a\j alt j^JaJI Jri i .ilj (jJajJIj 
I j~ j i &1 CiLajUU tfJLA r IU«~lj iJ.a-^JI JLaloJ (j-o J^Qjl j«-$-U <j-°J 
Jl^Qjl SJLjjla (jl 4j<jI/^Li (_^aje^JI 3jjj_Us ijLJuJ j'j-^' jLiejl J-c£. 3_aj^UI 

CjL-A^ mmTI ^j^* 1 5 JlAI ui a a .3_il_ill d 3Jl_*_u_a d * i"i^Lj (^_L>JI j^Lj jj_a 

IjL^j (j^sLiJI t_)l_jJI £-j>-!j) lia-Sc I II a se a 4_j_LaX. J!>L>. 4-wajj/^aj|j£LJI 
Li^L>JI ^j^* * _}^>.^a i3_jj-^Ia^s CiLA^ "JJJ ' a 1 Lj V (^o-UdoJJ 

CjLcjj>. ^^l**n ul ^JjJjlILj >■"' 1 ugj «LuLj_Ja Cj La^_*_u^_a^j^ J_<j_=»o ^j^l-II 



Sjj^Llil 3_jJL«JI CjLcjjJI CjLjl^pJI (jlr t-jjLTtlll 1 ~ 'j j La ] Jiil 

:UI j$lltarfljMiUt -8 

La j LtXI (j^Jj i4_uljjJI '"'lj alall d 1 j 1 nil (_Lal^j(JI (jjs (JjL* JJlC tiJLL* 
fliaij 4-lj-i 11 U cLevjLiJI CjIjjJII (_fj-<-u (j 1 ■ ^ 4 Lu i<i (JL->J,I IjLA ( _ ;r 3 



I 3 I 



(jLuJUIg OoljgJI 



d * " ~'J (J^-° '^^jr!-'^' (J-o!^J(Jlj jJ^LinJlj CjLjjLuijSLJ! 

jjjo i- i < j i U ^LkjI/V! ^1 C2i\j alaJI (j-a *Li-ila 4 i . n i ^jjuj . 4_LjJJJ 4jljIu^/!j 

-i^^-J (jLuuVI f_j£ CjIj riUII (j-a '/. 10 (j-a Jjsl (jl J^>-J .(_psjV! 

^1 < uiVI La! .(^^.jLsJI -I a tl ^ j»jL2J!j <_P=jVl lijjJll ^L^VI 
.2jIi.iLuJ1 jjJLII j^tj La I jl AUtl iilj^-J (^Jl (^jJj 4jLa w <- I ;.^tl 
(jj^Lj (jl J_«JLa_jj iJL>J,l I j_a Ij-j>3 (_>ujJ £-L«-JuV! (jl ^1! « Cr JaJ!j 

S-jLjj 4laj-><JU SjJLaJI LgJ (jjJI 4jiLuJI CjIjjJJLI (j-a JLjJLkJI (j-a !jLs-!j 

, i " < 1 ^ ^ T^-\ 1 1 < | ■ . ,. » 
cu! j ri U LI S ^jjUt l 3 jm;t l ^ ch\ j^iiJI (j-"L;S 

(jl ^itl I J_& a ^_LLa . ,i U II p fj^« (jl L^JLa :3jlC < )1 i < !jL>. 4nifi 

^LoLs. (j^aje-uill I JUk UJ^J Lajti^. VI <ju<-a ( _ ;r 3 j J laj V Lgjlj_uG 

^c-J La j-jjuJI t . i ^ j j . V (^jj>.| SjLuljj i^_i_u^_aj)j^L!1 £J)j (^r^- Jri-*-*-^ Q 1 
. Jj-iLj-u ' LiJJIi l_Lu La^ (^yjlj^JI jj L^aJI d * 1 (j-i )i ' ea rt (jl^j^/1 (j^-i 

j laj 4 _ =r SLI £-aHj>J,! (^ J-J-»J iiJjLS. Jlilj JLi^.i 3JlC jJlS till jj 

. £_aIL>J,l -ilj-^l ^j^* * Cr^" 4_uljJ Sj-iLs ' -" ' J Ij-A 

^Lc (^ 4_bJJ.I 3 < u)>U a La U 4jJ_>J,! (_^o!^iJ! i_al mi'^I jtu jlSJ 

Js^il a_iLij s j lis, p ^b^' ^ ^b^ 1 1927 

j_jjLLll dJJ j j_Loj J 'J 1 «lju2)al (j-o <LaJli&x CjLcj^>J I j i eajj «" jLl^. 
I j , ,,l , (_Lr>-l (j-a ^Lj^rxJ 1 CjLoLdl I a b se a (jr^- iSj-^ Mj^^b 

Jj taaj ( _ ;r 3 SjLjj^ (jLtuj^^LI Sjjiia (^i^- J J ■ a ~- 1 1 (J^-^J i4j>jI/^L! 

( j_ u jjjJ! I jj J i a a CjLjI ^j-><-!I t_JjL>«j cAla Jiilj . (_p3lj_o^/l 3jsjLLa jl CjLlIII 
oJl^J 4j*_ujj . ^1 » i"i^L! 4_ulj^JI CjIj-uQJLi ^ 5l»"t ) Cj La j LtX I J J Laaell 
(j-uJLi]! (jj (jlalj^VI J-i^>J 3j_o-VI (j^ i i nil (^ ^Jj^>- (.^11 sLajSHI vijj^cjJI 

: SjiLlII tLse-LiaJlj I »*n L<u^ 
,j_a LjjIjJ 3_jij-U j_uL 4_C:j^aiiI ^jjl JLa. (^1^ 2J-^^I j»!juij| -I 

. Lg-La Jib (^IjJ J^*^ LS' * cr^' LS' '^jjuiyl 
i«Lcj^>JI (jr^- tj^^^ 1 -^ ^JJ- 4 ^ 3 C ^- > 'J-^J ' " * b ^ ^ <U-uU (jl JJLu -2 

lj_>J jl Jl^j LaJ_i£. jlj ill Jl>.I (^ bruLj (J^l (jjSij 4jI (jl dll j 

.C^jJ! (j-a 5>i^ 
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(j-o ii x '< a ^ j" i ii a Ji^La-l (jl Ij-A Ljj inf ( _ ;r 3 Iji^J- («-$-U jj-aj 

Sj_j_l^ 5j j ■ a j jl J S II I jut (jl liilj i^l taj mXI jJ^ Cjlj-ilaJ! jl JuLa 

^Lijjl (jLjji^j 3j_i^jL*_U LuLpJ cU-mllL (jljj^a ^^LaLc Jl>-jj 
( j r & _i JlC ^jJI jii^Lb (^j-tiuJl jj-al^Jl (jl ; Lj_A ^i-uiX 1 1 jJt 

a "1 mU 3_}LjjJl 4j*_lu i^UiiJ i4_u1jj CjIjjlU l m i uj jt (J_$Ibe_j (_^<-J1 -^J-^ 

SaalaJI Cj Laj U U J 4j-l2jJ! (j! Lu^ij • (j in'tlj ^ nUtl LLaJ-23 (jr* Cr^'-J 

. 4_u!jj cjLaLtj Ij ij ir-i? jJ! (j^Usji/^/l (j_a j_uSLJI iLSjl ^1 <Cj jl>JI 

w la se | 1 i >. * i n U ^La_il ^jL^ (Jj-*iu_d1 £_aIL>J,l Cjlj-iLaJI jljJLa 

■ ^1 i ii a j" i n a (jyjjl J-i^. 
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V La— Llj t t j- J ^ J ^ 1 Cj£$7* L^'~* d-*^ 1 H fr-S J-^^ 
«L£jJ! i^g-lLc jAta 4jj|j Jti^. 4j!j^. J-a^M J^jo 

jJljj La£ j_aVLa i5L3jjI! ^ 3-2j>c. 5ijL«J *KjJ! 

Loir dUj 

S^ljj Las. s L£jJ! Jjfc ... Jljintl ^-j La ta 

: M ii\ <Mf j§ 

,j-a Vji JU V Jl j 1 .ill I JLA Vr!-?*-' 
*L^jJ! i—ijjju i^L^/Lis Jj^Jaj «L^jJ! aj j a a w us 3j-tij 

*L£jJ! (_pa-«-jJI j^lIjlj .« -ij-jJ.! j-iSLfllll ^lc: 
^a_A ^Jj ^j^* * j^)^ l^-L^aju j-uiILa CjIjJlS CjLjJjLa 

(j1_«_a aLkj jl i4_JL«jiJI 4-l>J! CjLlUjlI! (j-a 4l«j». 
tl£ jjl ■ " ' I 1 . Um iUIuSLla l_Lfl> Jaj . CjLlLjjJI J_UjJ 
«L£jJ! 2LS>Lc (jlc: <-SjJ>li (j' ^iH I t «*N T_g 3 filial 
(j-a JU V dJJj . 3 1 II j SJiljaJ! jj_a (_)£_> 

Llaaj ^3 i^^jJI «L>.j_i JJL=»o «LLjjla (jji-uL'La 
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(jLuJUIg OoljgJI 



d l*t i u I (J o uijj t4^**t i"i a (j n t til (^jix (j-* p-^J-J^- 1 d ^l**'-»- ^j 2j-J^ I J-A 

Ola pj I w 2 ta * 1 1 (Jjlrtll! CjljL^aj 4jtUI CjIjj-iLoj oLuJaLjjJI ( _ ;r 3 ^ a fa sc a 
OJLfli p 1 1 h" j i I j~ i c 'j w J taal I «^jJ! la b 4jIjuJI J-La «L£jJI Ciljl j"-^ 1 
j-Lo jjjj J£ Sj^-jll 4jjJaiJI SjjSLill SjJuUI jjfc SL^jJI (jLi SjpaJLlI 

p m-2 S jljjjVl^ p-aVl j . jIj^I L-S^to-Li ' kbieJ 3jjJL»-o 4_uiSLij SjVjJI 
(jij i nil (j^a (jXuJI) S-oJljJJ (jjLcvVl lj£j 3j-lX ijj^-fj 4j£j p-al (jJI 

(^il JLj-jJIj i(JjsL«JI (jjo g-IiaXI t_o-L^s) 3 lih-^l <jjjll t-jbe-i^slj 

Cj I j I j~i 3.1 (jl j^j La-flJ I * IxtjJI SjjJaj t_jLaj^s I ^x, Jjj . jJI . . . »l mill (j-a 
(j-Co-LJI (jrC.-ll JlSJj idl^jJI (_^aJL>.j . 4j_Lfl>jJI 4xj_oJI u-lSj «L£jJI 

jJiojj 4jjJiiII o jut (^Ic (JjJjCiil J • Ljj'jJ sl£ jJ! <j-« '/90-80 (j! 

O4X.jX.jJ c^'-5 'nil pul jUll (-J -lx 3j_uSLII CjLj/Ij jJI ^jlHi (jrLx LgjLx-t^sl 

Jj . £ l_C jJI cl_LjLiJ_a lLLJj jj-a pXjJL) C^-iflJJ 1 4 allsc rt i ^^ u '— ^J)J-k (jr^ 

.3_ilj_SJI *L>jjj tl^jJI (JjJ<-a <j1-i <-kl-JJjVI o'- J -^ <-jL"'j JlI I tfj-fli 
SjjJaj jaxjij (_^J-!t ^ 1 J 1 1 J 4_uj/Lj/^I iLal>JI JaLujVI I JL0> pu*^>- j-jj-*jj 

.^jLukJI *L£jJI 

. dl^jJI 4ijljJ ^jjJaj Juls 2L$a»_jII CjljLSajVI 

j -V*" Sj_p-Vl >zilj ! 1 nil ^ (jjJkoJI dl^jJI 5jjJoJJ L_)bL2liVI 

iuiLtJI JaLujjVl ^1 JL>. jj-* C^-tSL^-i i _ 7 ILl Ij i filijjiii aj-ui] 4_ujJlI 1 
t4-jjl <a ♦**( t uV| Cj^L<j_>J 1 j-Jj-£lJ LlU ijjjjLtJl CjLu^ ^yu ^1 Lcall t _^L^l>'Vlj 

^Uljjjl julJ.ciJliJIpJLtJIol^ 

(j 1 Ljj_ilj J-aLSLxJI Lg_La-SJu (JL>J,I IjLfli ( _ ;r 3 cLajLoJI Cj^tjJI (jl 

L^j| 4-S-ll lull j_jLliII J-lLxj JlIxj iSjjXi <LuLt^>.l CjLojj^La 

h * 1 ' - j j La 1 dJJjL^ i4_jlj^JI j_ljLj jj^o j-JJii ^jj < 1 4_u_JI j-jjLj O-ljj 
fj \ * 9 i4_4-lJLilJI ^jLllII (jx Lal_4-J ' fllltseJ 3j_)JL>. ^jLlj cQjJ_>JI CjL-uljjJI 
(jj L^a-SeJ (jJaj-JI ^Jl ala2l (jl ljHL>ol (^^3 OjjjvI <L_uIjj CjjjjJai (JL!lXI (Jj_u_u 
(Jji.1 4jj/Ijj (j-SJ ii I" -»J. I >l^jJI ,j^3^t3 (^ jjjjJI ,j-a J^l CjLj-jj ( _ ;r Lx 
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jtukjl Jl^-I (jL^ LaJ^JJL tL^jJ! (j^jjLla tfJJlj>o La£ Jij i nil j! SjLxlU 

(_y3 1 j j j £ IjjJ <- r tJL -' (jj-^-'j^-" _J> c-^'j-" 3 - o' 3*^3 •O^H' (Jj-^- 
Cil jiil-sJI (jl i." i p i^o- (_£j-Laji!! *L^jJ! 4jjJaj r^cja (_yJ-JI jjLlill «4^j^l3» 

3Ji i .i Uj 5_<j/!jjJ! jjLuj jljjl»o Ij jj^ Ijjj (j-Co-LA! 

^Juo La-ilj i4 T ujjL5tlI! CjVjLsJ,! aJJt sLxj^j (_£JLa (_y3 (j-a£j V d i "j'lj-II 
2_jj_1o_i £j\ ' <_yLc >^jJI SjIj^j CjLLcjV! (j-uj 'rP* ^^Wj-^-' £ ^ =e -^ 5 
Lu/Lijaj ijj^>.LiI! Cj I j i <_i-pjlU Lu/Ll3j (_yC.Lii>.V! i_i-pjjlJ L^LlS j_£L«j 

djLul LuSUj V j_UsL>JI o\oJ! ^ . Loir Lajlaj «L£jl! <_yjljj Jj-^>«j l£I 

3j-jJL>.j cL?e_iJt_t-£3 ^jLij iJJLlA (J_A LjJL>. La 1 I <J! J i ntl . sLlUsjjiII 0 J_fl> 
' a jj * J j j a ^ lLLII—LA J-Aj S«L_j_uaj-aJ1 £JLA I u ea **j ^yCjGj-uJ LLaLalukLi 

^.j Li3_3eJ 4_JaJs (j^La-l La (_L£ (jl 5d "uj iU JljJiJOJ 
I j a U~j joJ Ujolc 4jL>-^I (jjjtglaj i uj V (jjj-II (jl «L^jJ! (_>^a^e-3 4 \*< i uj 
^1" i"i t nVl l_La l-J LaJ LfliJjLjj ij>Ljl p j 1 j I »~ (_y3 LlC.Ij (j-ujJ-U (jL^ La LvuLvul 
. Luljj Liii=3 (_yl* ; J i_j^scJii\ IjLfli ( _ ;r 3 4 LJa CjL>.jJ (_yl^ Jj ' a "- 1 1 (jLi 

4_uljj A ,", t Lo^j «L>.Lu^ (jLvaj^l 4j*_aj_i 4_ujJlII i nalll (jjjl jJil 

(_yi (_gj_2JI d 1 j j 1 1 j_ljLS (_yi^. j£jJ (_yjJI djnUtl CjLJLuVI i.". < uLuj £ *-'J-*- a 

LlxSLaJ Lul 4j*_lUlIIj i4jL^!ij 43LtC.jj 4jl Sj i aaJJ (jLvujVI ^ J i aaje ui 

. LU p-i La I jl LuLo* jlj-Isa j-jUJLj 

I i aj| LxjjJj Sj ri» U aj . agl I ,_Jjj>.VI (_^!^>J! (_yl! <U-mlJlj jjt La^j 
(Ji.! JuJ! «L?e_u_l (^jJLllLl (^j-A cLLjJtll (jLs i 4_j_a_*_aJ>J I A , ^.tl < ^Jl 

L^jjiJj (_ylll cjLiLrtjjj/VI llIJjj (jjLOl (^yLc «Lx>.jL>J! cjIj3JJ,I (jij j n" . n U 

^5 (jLcaj^l JLl^. . ~il «j ,^.~A\ CjLiLa-" i ill Jlajju IjLfli (j^s jj^Vlj ijjjLdl dJJj 
jjJj jl I j « * i <aj I j i eaaj 4iiLu/ CjLuj (jjs d 1 1 ujS! U Sj-l>JI (_yJLc (jLo~^/l j^l 
4_j^^oJa£Lu_oJ1 5JL>JL) cl^t_a J_La (jaS!j 4j_j_J1 (jl (jj-tju 1 JLAj . d uidj ^j^-^ uJI L^J 
t4-d-il i n T1 3j-_l_>JI (jj-Lc ojuc&jua <QjL^-**( i ui (ja^j t-^p* ^j^-^ gill (<Lj i ■■^*tl) 
5-iLa- " t .iVI 3-j-m 'i (jLa i^_a_iJI I j_fli (j-a S-iiejjLj 2 jl of jjs J-aLtu LaJ_i£.j 
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ilsl f ~? ■ i tLiji jj Ia" jilS jJI liil j ( _ ;r a Lxj <LiiajJI CjljjJitl (jl i^j-i 
jjtj ^LajJI 4 ajlaj >l^jJ!j i4jj_taa Ci i njl L$j| ^ ?»J I JJbJ i(_yjaj-j]l (jL^uVI 
tl—tjl I mi ij <-'J*»- 4o;LiI! j_a CiLajUU (JjLu (JjjJa (j^. VI j j laj V 
I j i '---j flj sLuj* jd! 4 t i nit naJi] I JjJLr»JI (jl i 'I i"i Vj . 4-i£.l _jj| 4-<j/jLo-tl 
I i tsj] ( _ ;r c jjJajll (j-oj • CjI_L^>. (J-lS (j-o JJljo (jyltlj ijM-a jjl ( _ ;r &J J-2jlII 4-lJLi 
jj>.^/ ^aie jj_a ' cLu_AJ_J1 4jl.ui1] t^a-flll JjJ_>J1 lLIJj (jl j^paj-oj (jl 

JjJU>. -S^^-J (^r"y IjlAj .CjI_Ll>JI L^j (J-«-«j (j^JI d xfl-jSJI (ji^- Jl*1«3 i- ij*>- 
4_u-uL>JI ^jSI i aa» I (_>^utj jjJa JLaJj . Lijj^l j ^yfl 3jj|jjJ,l CiLajU nit mJ j'^ a 
4jjj/L>JI 4AJ J 1 n «* i iiLi) Cj Laj I < a tbtlaS (JJjl a (J- 5 ^ £ ^Jl>^^' 

. L#j (J-o-»J i nit i -"» a JjJLs- -5^>-J (j-o J-J ^ <4jT Li£ (4-Uji^jSLt V I 

J_lC ^LajJI ^1 J (^SLt tliijJI (j^n ) jLs.13 .fdVl SJL-uj MiUi i^LajJI 
^1 u i'^i dlt j oja_jJI (_>^»J (_j-tl (JjLj/jJI ^Ljjo i_dJj£ i£_u^jVI 

^ A j I r Jl^JI jf <_ia.f Laj ->»»T (jyJI £LajJI ^ (j^- 3 <j-° JL21iM-l \^ 

^1 JUul i ntl tjUfe 

(jLuijV I La! . 4laLiJI sLiLt jdl ja^jjjs I i""' (j^s Jjsi VI Qjl<" ' "J V id"iiii i.^iaj 

,4J 4a.mi SLu^jJI djLLiLiJI {y* Ijl>. VI J a «j i .._) Ma ^jLlII 

ij-i^sLSJI j xSLagJ lj 3jjJL>J,l CjLiLiLaJI (j,!^- jj^jjJI i_xi><J "-t^J liJJjJ 

oLcliLUI tfjuk 

4_Lol^ CjLjijLaj i4Lol£jLo t_ukl J-oj 3jjl JJ-o 4jj_aaJLj jJjJ J a ta 1 La . Lkjj^iajj 
4_Lal£jLa Ll^ijJs ^_L4J LaJLl^. VI L^la J J laj V Sj_iILa 4_i£.Lii>.l CjIj J^J 
. ( _ ;r Jiil 4_U;Litl i_a^_)JaJI J-i^. L^jLjj" i ii a (jr^l (.^1 jjJ-»J J i -«~ Ij jjs_tit 
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(J^ Q. " (Jl_LJ>.^Mj JJ LeSLtil <J^L>. (j-uLJl (JjL>- 

^_*-ul i fT'^J ij^ii Cr^" tJjJ ' *° * ^ ^l^e-aL*- 

l_u_ul_u_u 5i igla ' ^ ^ SljJJ cJlj La Lc£^ . ^-t-Juj iJ7 HJi 

^yfl Ji^jlj (jry>-o (j-"-^ - Cr^ >" U' 6-° J^Wj 

t>JJb (_p-aj i4_u1jj <LaL«_) c_)Lua_a <>-^J (^jLilJ 

4_La_j_j^JLI CjLa^taU LJjLu J^" i a tjr 3 1 g *^ 1 *r a K" 



I so 



(jLuJUIg OoljgJI 



L,}UJI 

I Ijj J-«-J I j ■ * d j La 3e * II Lj^LiJI ( _ ;r 3 ( _ ;r aauj/ajj jjj^LJ I i_ij^pJI JUJLjo 
(j-IjU II .U jUV.tl J^.V LJL>. 4-SjjiaJI « JL& JLajujJ £)f VI i jjlidl 

i'oVLi i *t j A r. 1 1 2 , a j i_i_<JLCi!l 3-jJLc L$ja£ <. u i .n I jul 3-aj^La j^lc. 

J-l£.J el ■ '"'J*.' d < C J J d ^3 II (j il i-v j^yfl 4j£.J_JI j»jL«J (_p3L^>.VI (jl ^1 

d ~"j ' a ^ CjL>.^U d La i ol J/\_L>JI (j_u_L>. L_!-JL>* J.)^" 4- ^ * ^ ^9 ^ q 

4-2jj_LaJI OJLA ^ JLa-" i h"j icLujjj-ilj 4-JuLJu ijXg- (j1-c>JI AJlAI ui a (j^-aj L$JJ 
. 4_L>.^/I JJLc 4^jjtlj d nj i"iU £J3a>sj <j1_L>JI j^-i sLlsIjJ. 4-ajl ^ 5jj i aj LJL>- 



(2_j_j_m CjLjI j_lj>JI) (j_aLj_>JI Jlj-*-! 42jjJa LJL>- j^jjj 

<j1_L>JI (j ii i-v. JjJLao 4_l*j ■ -il Liaj.VI ( _ ;r 3 LtJL>.i ^1 JLy" i hV 
lLLJ 4_jj_£j_JI (j_al_j_>JI (j-o SjLLLj <j-uL»jj A i ii n-w ^yJI J i ea^ 4_2jj_LaJI 
SljJJ < a fljl 4_ji_aX. ' LflaJj i^j^jJI jj-a-J-^ I *L>.1 1 1 n 3oj9 ^Jl 1^1 u < ul 

4_Sjj-LaJI oJJb ^L*_uj .» iLt-ojvVI 4_iLaX. (j-a J^LUll t^>. \ (j-o Li^,l i 

i—iLi^a j_Liia 3 '^j j Laa. (jj j^-l (j^jJI j'jU^-' J 1 '^' a ^ t-3_jj2o jJjjj 
jL_lIL>.I jj-* 3 ^^jj^^ ^Vj_A o**m t • ijr jlj^JI ^jJI t_£LJj-i^ n i-»JLj i_La_uj-a 
.(dJJjj (j^LiJI Jj^aAll J-»-lj ?liU) JLlIj 
CjLa jU 11 (_^aju JL£,L_uJ ^jl j^)^- 4 - 1 aJJt jj-* Cl- uT JI jcHj ^jl 

<UiajjjJI ^jjj>.) sLUaLiVLa . {j\Jua q h 3jVj JLto-l SjLjj ( _ ;r 3 LJL>- jjJiI 
J.' a J (J^ 1 - 5 ^^" w ^1 J Cr 1 ^" O - ^ SjLc CjJLao Qj Q^Jll (j-a 

£j Jj ** J £^J' Cr^i '- 1 1 11 I J<J iL*! ' . " ^ -^""j .sLi>.^UI ^ i"itl SjjjJI 

^Lu>JI Jjlj ' . u-i*ajtllll (ji^- L^jjJLaj - U A"-»"'a 1 j^|_pJI Lai . lLL! j (j-a icLu/ 
4_^Cj_l (j \ C j-j^jj .4_cLij/ ^jULJjIj (^Laj ^1 (jjj Mir j Jr'jl La *J-^ 

Cjljlj^VI <Luiaja L> ji <Gji£.La3 i(_Lal ^jlII (j-a JJi^, sLUaj^jil ' - ' — ■ T 1 jjjijjJI 
CjL>-jJLi jjjj JL3 «LUaLiVI «lL>.j_a J^Li. 3lj_ll p i n-v SjIjjs. 4j>-jJj i4-Jll^II 
^LajJI (J^ I n K a dlljl^ A in ItA (jjijjjl j_«j(Jj .(j-aLpJI 4j£. (jlr 4jjLiHa 
I jlj -J^i U 1 -'^- dhii^ JLto.1 S^Ljj i^^Jj La-a ,j-aLpJI -itj Lai^ 
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4jLa . STjJLl SjIjjs. ^LAjj! j! (Jj^s J^^l (jlr £L*»JI f*-' La 

JL^I "i I t i- . j jU Sjl < ill £ l-'J-«-a CjLoj^sj lLULlAj 'Slj-l! 4-JjLlu (_g jJI 

:Lfc;m< JiUt (|Mft jLs*l >.<^ ^OM -3 

4 1 1 ii i 4LAa L*jIj j^j-jj (Jj 3-oL«J! i ni->Jl d j 1 1. ill i uTt V 

(j-u La ^j'j-" (jrd^ CjL«jij->J,1 i_S^Lo.Li SjLjjJl aJJb (0J=^>- ' ttllgeJj . jj^jJl 

jLoi.V ^-IjijSUo^jj ^I-ijl jj^jj 1 00 JSU Ij^i 1 13 j 101 

i 'I i"i V Lx-aj . 3j_u£ cLa-jJU joJLkJ! jj^jJI d j i .it doljj ja^JLaiil q u i-v 
.^■\_*_a n i -»J «L>.jJu ' dllLseJ 4_ib_>JL1 4_ul£L*_uJ! ^usL^JLI ^jl 

. 4 ii I" -»J, I 4-i£.Lii>.V! i_ijLLi jJ! «! Jlj (j mj»H ' ^j^j <■ i i uSu jJ! ^ jjjj <^p- 

-Jjjv^LJI JLjJ^JI (J n D. (^ji^. J-*! -3 (J^LcaJ! JLlJ^JI n D. (jl ^i-3jL>.1 clijLtJI 

O-Alij-I jjilj . oJijlj j^j (j 1 -^*^ (J-*-^' (JL»J3>I ( _ ;r L^. jJp JlS ^ii-o j^j SjV^S 
J i ill i n") (j-a 4 aiH-, 1 1 £j_oL>JU 4jJijo (_£ jJ! j_uQj! (<i^>- JUJLso CjLjjIj jJI 

(jl JIHI Jj-uj/ (jJjls .3ijL«JI (jjUlI! jjjlII (^lc Jl aUSH (j^ii*. 

JLSj .3 I'll <tl -jlj^l S^Ljj ^ ^L^V! (^Jl j^j J-ila (j-a jii^i J^>-J lSAW 

. (J\-lu-L>J I V Lais I 3JjL«JI (j -i i >■"* LaJ_c£. SjLjjJI ,2^c. Cj^jLuJI ,j-a 

L«^ SjLa JSL! j^i cQjj/J 4jLa ^1 LljjJ ^jls A j i ii i-»JI 4-mixll OjlLij 

^j'^I A A cL>.j^ ijr^' O^P* ^J-^ ^LIjLjlII ^zts>* 4j>.jJ duL^ 
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:fMt£>Jt £t$Jf - I 

JLftj La j_) ^> 

' (J-° ™ j '"l i (4j^>- t) 4^J I Ml" Q J-;^ Lol J 

j n fi i gL^-il mi" tl joJi! • JLs-lj (jl (^yi (j-Gjiajjj 
4j>-jJ jJLu . (j-LJ-SLuC-^M S^i.^/! (jlj 4-1 1 Milt I 

4j>-jJ (J^' J ' i5^>-^1 p3 Ml"U J-;^ pjl^llll 

p-j! _jjJ! -llj-si (j^-J i4_ljIjjJ! ■"«! a i all 

. 4.#jl uuXI j-J^- jojIjjJ! -ilj^l lTVJ I uu U 

4 1 I H . JJ>.^/ jjj ^jJI 3_}Vj 4 UOLi t_£lilljtt3 

( _ ;r 3 (J-23j ' Ll2j^3| J-a3jJ 4^jI j^c j<u!jlil! 
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pjlgjjl 



{jj j 1 a i ii ijr 3 3jL>.1j 3j-a 4_u_uLa_>J1 pj^a*J1j (j^a-iLa ' 

jni i q} t_tjjJLll (j-oj ... JLilaVI jjlcj iSj'< ' (J i^rttl j Ltjl STjJLl 
jlj I o K 'a ijoJiljJj SjVjj L^-ijj ji 2ij_U ltV 3Ja^Lc jj-^-LJI 

-5^>-J jJLjjj ■ mi" a J-J-g- fuljJ 3jVj JLalo-l j!j Ljjjj STjJLl J^la 

jjj CjVL>JI (_f JLs.! (jy^ . jojIjj i_)L><j^ JjI jjlII (_>^Jlj J-t£. (jfjljj ^1 J «" i ill 
j ui c SJi^Li p j * a . \l A U jjj_tjj|j 4_uj/ (j-G^JJ CJ^Li J!>Li- Slj_aV 

CjLSLjj_aV! CjI Jj i nil (_£JL>.I CjjJj (_£jj>.| 4_JL>. • 4-u^Lj pj! j" 4jjj/J L>.j)j 

3 i i ii tl (j_a iljj dilj }L pu i 1945 j»Lc ^ Laljj 

j^^c ^>r*-^ Q ^ . . «Q]L\11 4 i i nT1 jj-a j ^ uJl j"-^' ijr 3 tilJL ^I^JJ i4_jJL*J1 

jJjJI i- i * Lj LaJ_t£. I , ^j,^-^ 3jj£jLa jojIjj "jVaJ dJJi CjVLs. 

4ijjJaJI oVUJI (j-aS .dilj isJLxj La Ijjljj ulijuj! ! jljiOj p^I! 

o! J-f^ n>uj_a Lu^/jij L>.^La (ji j^jlj 1914 ^.Lc ^1 ji^jlJ 

^j_a £__i_aLs_a ^Jjlj icLt£,L)jJ1 pjl^axJ! ^j_a ^^LaLt-a 1 CjjJj ^JjVI 4Io*j)j 
"Tjlj^ ^Li^,^ cut" . 4_uLuJ! pjl ^a*J1 ^"JJ J '"'^ J i4_u^lii]! pjl ^a*J1 

^Ijljl isLu^liUI j<ul jjJ! (j-a (j-G£._aJc-a 4_uL\!l 4i>.j|j i a ^j^l ^yz 

<Lcj_a^*_a La j»j_j_>J>! — X lL1\ jJj JlS^ dJJjJ .4_ul_uJ! pjljjJ! (j-a 

.^j^ojLuj c ^-»- 1 j' pj'" t>"^ c ' N (J^L*J^ ♦ 1 1 n 
i ii I (j o -wj pu*^>- J-^SLi ^IjjJI I^U->- SljJ.1 sLuJj 3jL«JI (j^J 

J^L>. 3jjijijJi.I (ji_L>JI «ljj>.V ^Urill j_uilILi JjuJI j^i-I 'oj>" 3-iLj3 
La-La 

ulS j»Ji£. (jl • j-j^I SjLcjj SjLc ^Ij^I 4laL»J! 3lj_l! ^Ljo "ii-o. liiJLaj 

t_iLjj/l 3jl«J (^LMI JjJaJI ij^- ^jLj *° * ^ (_p3L>J,! 5j! jj ^Lta pjl jjJI 

.SjV^JI Jjlj («^>-j-I! 3 U<" i ii U 4jjJ^I (jjs i. . 1 1 ii* U jj i^aJI Lg-La 



SLu^aJI ^Ijir'iiiLi ciljj^^ (I) 



1 15 



^ 1978 ^Lc ojLh o ' "13^ 2Uut) SjVj j_La 
V ^ 3 j 2 >■ jl i"i -^Vl c_t-uLji jJLiLsl ^ w ^> t IjULsol 

(j^o J_& J-jI i . i " * J_jsj fua-J 4_j_»-a_>J.I 

Sjl 3_j^jjI ^3 ^jL-oj^l fiLtiajjj 'J^jjj L^all 

I r <_3jjLLj l_Lc.J Jl j i n II I j_A ,2^c. c^'j 

jjjj 3jnUtl cjIj-jj ri'll 1. 1 1 n^a . di! j 

^IjjVI (j^s 2*1 lb j ui£ (j^l ^J-^^- <j-° i-£iILuk (jl 

A-3-aJI t. i 1 < n 1 (JLaJal » )L>»jl (jj ' " ? * (J- 4 - 4 

. . jt ^Jj Ji^ju ^JLatJI * )1 1 1 ni p k » " j 

^JL*J I J^Liu_a (j- 0 jrj-*^ * l£ 1 1 1 11 LlL! I j L#^>*-I I 
i(t_!^ILa t_jjjj|) t—ijJLa SLijs jIjujuI ^1 ji^jlj oju* 

. I Q <\ j j 3lj_U ^ a Jjvi Jdx-l (_^<JI (j-^J 

^j_a 1 La *" (ji JLjlj LaJI I J-A 4_tiaj^_JI i £ij i n" 

-SJi£. jJ£ JLaJj .j<sj>.jJI jljL>- (j^- J 3j 1 n"i I (j^jjll 

t_jjJLa cjIj-lS jljujul (j-a (jul-*J (j^^-H »l 1 11 ill 

. 3lj_a1 L_£lJl JJ Ui-C (j llj ss i L_AJU>.j Lj_)LLi_jj-j 

-L&jLLc t—ijJLa (^Lja jIjlx^uI qjz ^c.jJl_i-Slj_«iJj 

(jSLa-l LilJ jj . cLtAj-iLs CjLtiaj^j (jLj^H^tJ (jl_tia_u_a 

oJjUjlj SLiJLJI t>J-tt> La Ijl 3 K Mill Jj- 
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(jUujUlg OoljgJI 



4jc I tla i al CjIjJjS icljj (jl • I <j Ltj-«-i (OjJ j«a.jJI ^l iLUaj^-JI 

i4 Ltaj^jJI ^lj.a-*i i ill j^i- I ^^-C jjjiaj ^-i Jui3 ^LaJjl L#] CjjSLj joJ 

^LjI Jjlj L^jjLcIj i^jjJ! (j-aLo. (J^3 (j-a jl pa. I Sj^jjI ^fl L^jjj^iitj 
Jiju j j« 1 all <j1_taJI dilj J j ii" I Luaxi aj. JLC T JL3 U5^i lS 1 -^' j* ^' Cr'i 

.sL^aLa. CjLjjjsjjjt ^Vl » LLlC I 
<—iL.aa~.VI (J-l3 i^aja-JI 1 la aa. 4-ul£Lal ^J^a 43jj>Ji l-J-Ila. i_jjL*jJI 
L-SjjJa j_jj3<p (Ja-V 4jjLa- Cjja^Jlj ijLpa-VI i_4-uLji (<ul JJ ^LjjI 4-ul£Lalj 
LgUb (J-l3 5JjjJa SjIlS jLpa.VI SjjjjI ( _ ;r 3 4jj^iaJ,l «LUajjjJ! sLajJ <Laj^1_o 
dlljJ 4-L3^la.|j 4-i^.Lija.l ^ a I 1 t_ijLatlII aJJt JSi (jl Lxjj .jaa-jJ! ^1 
V ^LtC Cjj j*ir lj ij_pSL!l L&JLua i_k3jj <_S^li»Jlj JjLaJI (j-a j-uSLI! Cjjliil 
(jjL-u^l JUaj Ja. (^JJ Jjjj Jl3 Ljjf liilj ^yfl 4ataJ! j . L^j-<i Vj l_La}la.| 
i_iJ3j L«_Lj_i . £_«-IaJ,l Ir Ij Laa. JSLJuj dDjjj ^IjijJI d jlr J S 1 uj (_gjJI 
t d 1 q "1 -»JL 1 jl_Laa.^l_i JljI ^_flJ1 4_jjl jjjjLi-ut w 1 c ja.^/1 ^j^* Jl L^jjLa=_i 
»| uiJLlI J£ »l 1 11 ill uJ.1 (Jj^-^'j U Atl 4a.L>JI (j! I_t)a-" i" 1 ulj 

. dJLjJaJI oJLA (Jl m~ 1 ill LaLj Ijjjjj jj-jj (JLilaVI i_jL>«jI 
4-tS^la. (J^a. (_pL2Jjl I JUk (Jia SjIjI ^1 doi (_ylll t_sl_uj/^M (j-aj 

SLia. 4_j£ IJjj (_gjJI CjjSjJI JLjJLao SJLljla jaa-jJI £jl^" ' ; »l i*aa.VI CjLlLaC 
Vj i£jjJajll I juk '"'I ti — -.M 1 1 0 >n; VI >3jJ V liuJiaJI ^JLlILs i(jLuuVI 
i~< 1 11 LiJLa~ ^j-laj SLiaJI 4_utLa J^a-j . 4J i_sLJu <_j l^a. lj_i^sLS jjlj 

djolr JalJLi 

(J^ Jl_Lc SjLijLa. I ui i" V j^>-V ^J-;ja. 5^ nnna 3l_j_>JI (jl - I 

,t_jL^aa.VI JLic IJjj V LdJjJj ^yaaeJii 

. 1-^.j-i (j-o Sjj^a i.~i 1 njl (jLjijVI SLia. (jl -2 

iSLiaJI <i" 1 nl (^yS ^**' 0 j a (^-^^J-* (jr^i * )l-t-aa.VI j-uHij tiJJ j "3 

jLaoLi (j^ '*»• It a J ' a * '"' ^ j-"J-"J djiaj^JI ■ La ui ■ . 'I uaa.VI JlJulS 

.(jj^j^/l ^jl-'J-><-II 
LiaJc-ui (5 , , ^ 1 1 5 ,tl jf) 3jLa.ljJI ijIaJI Uj^?*^ ^ 

tj^JLa 3LS ^ S^Lct , .1 .^^-Vl iijusj (I) 
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jLu?UI uLubl Jlobl 



iJ3 _lJ! ( _^a_jl_t-a_>J1 ( j_o Lit .4_al_*JI n i ii s ^\ f.^ i<*> ijr I^ dJULa-l Vo^j3 !j-lJL>. 
4-uLCal <■ . 1 1 „; IjjJS Ma 4-ujJjlII (j^-uVl 

.(J_aL£^ JoJj ^jl^-o- (jj^SjJ Lq^-tiajLjJ l_*_o (j^J-J-*- 4 - 3 
(j-a S-L^LaaeXa 3j£LlU (j1_L>JI L^L>. V -5 

3jlc juj VI 3 mi 0 H djjSLLI tillj jj-c t>U^JLl Su^SLLt Lj>L>J1 V -6 
V L}L>JI jjutlil jj-ilLa . LpjIjiJ pJL«ll 4^*^! j jjji*. j-^j 0^-*? 

j_uu-a Lifc J-t£.j <— il Laj.VI (j_a (J^^l O 1 -^ J .' 1 "I V J J J 

.-<! aj , ^i" llj sLvjJI j_aLIa^ (J!la) cLuLju^J 3jJL>J,I qSI LajJI Lai . 
La£ <— il i aa»VI (j-a £j-]L-ui 4_uLaj Jju VI j^glalb I Jjj ^La Q_ylaa.ll _aJlj 
^^jJL^ 2 J^** SLo-j (^'•j-!' O* 3 ^ (j^ 1^11 (jL^ I jl La <-Sjju V Lui 

4j| VI (j aSI LajJI (JiLa ^aolu 3jHa JljJijo (j^-a-i V La^ .j uigll I j .... * » 

w LLtajtJI jl_^_>JI < cj * jJLall^l JU£, V| jcHj V Lf&£ j i"i 1 I j^paljUal v J J S * 1 1 jj-a 
JjVj lLULlAj i . 'I i a> VI (j^ 1 j^uLu/l oluLaJ Jjlj VI CjJLaj V J-^J 'L^ 
j^uLu/i Julj VI ^LajJI (j^s LjJjlII j^lj-ll j j laj V ^j<Wi\\ {j\ ^ic: 

.tiiii jsVi 

j j ulVI SjJLS J^Li. (_j-jl j O^-?^ l*>ll tiJ^LLal j»JLC ^ i ajj IjLA (j-aj 
J_a^. (j-C iQjJLsJI CjLaj I i tl J-S^J O' (j^°£3 • J-a->JI (j-a ^J^/l ^J^jJI 
. (jLcojVI 3l_o- 4jL^jj « J-u 4-2Ll11I ^1 i M U liilj JfLa p j a] La cLiLjJa ^LajJI 
^ I i C *Jloj Ijljjj (J-aJlJI =Lc.Laj i_ij3 jILl (jL^ijVI 3Lo- w j~ ~ I n l"i n a 

w J *~ Jijj JL>J,I IjLA 3jjL>JI Cj^tjJIj .Sj^sLs. 2 SLp'J 4^^LlaLl 

d . ^al 4jjJ^j p_jj3 Ct^" (J-^L-u^/L pjLoJI (JjoJI dJJj La Laoj 
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V**ft^ rtniVitoW) 



ClLaj I < 1,1 (J-2j i-JjLso Oul^ CjI jjjj/ SjLC 

^Jl 0 ***( I ul jjjjL-ui ^^ji^. ^ J-*2J J-^-V (J-* 

dJJj (jSLIj .(j mlaJI jjLClJI ajLUll <_ijJL-uVl 

ot j j~ ^yjJI 4_<_L2i!l i_«-JLu/tfl .(j VI j-ulj JL3 dJ£ 

SjLo 4_j| (j_o ^_Ll3 Jii (jlSLaVL C-JLtjv ^^J-II *l lUII 

J <_3j_«_J l_o II (jL^ j J ir-i a (j_ «1_j_jIjJ 

j ; J ^ L -^- iS 4 -*— ^ i(( jL_j_oj^_i_II » 

^jju^jUlS jl i LjjjSLJI j_i^Lt£. (jja ( _ ;r ajjj/j^Jj^ 

o j_a £jj j<Cu j! (jSL«j jj|OJL>JI LjK . (jij-uSLi 

^-3 2 -i j 1 1 3 o mJlj . 3_jj_uSLJI 2_lL>JI Ji-I-S 
jj>.l jjJI w la scjj L^jl S JjJL>JI (Jj-^l J* t^^J-JLj/VI 

Lb. VI 

^ i g ^ <Lx»ic jjl jj>. ^jjjjLj-Jl J/Co-LJI jj-* JljJjlJI 
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CjVLalo-lj jLil »l aUtl 8j taj i oJ sLkjJsLs. 3Jlj Jl>- i—SjjJi ( _ ;r 3 Lg£al<j/ =L»j/!jJij 
. S_LC.L4is.Vlj SjnUll (jO^Li!! (j-a 4j-JLl 

, I j ... A . t d-uiSUI I ^JJJ^ rfl ^ 3jL_j_a -liLa-JaJ-j 3j»$_-i (j_a ^5 
w I c £^L*U jlj^s ^Lij! Ljj_uSLJI ^-1 JLa-" ( ill _£j_>.i 4-o.Li (j-a j-lu 
. 4_iJLlLjj (JjL-uojj ^>t^ CjLuiSLi L$_j__. i ■* < a * La_a j! ^1,1 <?Jl__j . jj-jLlu j 

^Lu'_' ^' La a 

LajJjLSLjj I j ... a 1 3_a!.j'_' cjl_Lujy_iJ!j c.Lajj.i'.M ^' . a_ 3_iLc 

^-L-aJ (j! Lj^LiJ! Sjjjtlo oLoLSJI ^ SjJjJI g-ilaj . ■■" La LJLc j jl ta iSuVLl 

Cj LLlj I i>J__> ir-i ill LftgLu £Oa-J . (4jaj_>JI '"'I 'I Ij CjLj^aj^JL^) 
La jjL- jjSLj La^aj . (_gja_Lj!j ^ 1 n^jj jJI (j-ajsL**-! ( ___5 <j1_llj_i_i 

cjlo.U-.tl a j__> j^uju (jSUIl (jjs J-«-v 3j-p.VI CjI j i 1 ni l (___) j»Jl5j (jjs pJj<J! 
^1 JLaL-aVL. p la I (jl 

Cj_pc_i ij-oL>. j^t-i (jj-Lc- iSj-t^- 1 Cy^** ijt^I iS^-^- 1 cj^" f*- 4 - 3 ^° i-^ij * ^j^-^- 1 

L^jLa i L^j Li^sL>. LLl»- (jL^ La^ (_gj ui j 1 1 jji^>JI Ljj'i'C i II ^LaLu 
j<s-j^La *j . a LL& (_L«-«3 Ljj^SLJLa .(_gj_JoaJ! jji^>J! d j * a!i 2j (_gjJ! tyu^j-il\ 

JL^a-ai S-SLusLi ^Llj^l I f I 'a Jjjj LuLS-aLij .(j^,^^' 
(jj La-LaaelX I QaTo-LJI ^1 Laj i (j^s- J-a^l L^-^W Cr^J " l£>**^ ^j'-i-'h!^ 

^j^jzjjt jlj^l p * < ^jjl (j^o_aj^J1 t 2^LLi_oajLaaa_oJ1 1 ^Jjju £j] ' JaJl 
jj_a Qa_i_La L-k-La-J Ijlj* p J I -i C ( _ ;r 3 l^a.Lo.1 JL3 IjjL^ i ( _ ;r aLie_L!! jjiIII 

j»! JiisILu/Li (jSLIj . 3jU! dJJj (jjs CjLaljJLla <l im-i. I ^allij (_^SLI <_alj_>JI =LLaj| 
(j^a l1iIj_j_iJ ^. i n " J-^' ^ L - ux - 1 * Lj^'^jtl 4j (j i"i-»o (_g jj! (j1^>J! 

. I j , ..A i cLuj^J! jliil (_^J ((_j^aL>. «! JLC. ( _ ;r 3 4cj|jj_a Ljj_uSLj) 4jj_uSLJ! 

^1 Jl^t " i ii Ll jjVI j,^-^- I (j ■> i i (jSLal ( _ 3 jJI d n ^ I, I CjLLu^jJ! (j^J 
(j^_JJj-JJ (J^-Jj ' tuVI (j^-aj^-A 3jL)JL>J1 ^j^ojjIj ^ i n^jj jJI (^Ja-aL^. d)Li^)-a 
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Ji" i n" (j I (jSLx-i sLx-ualj CjLilSLal CjLLujj^J! 0 J-$Jj . (»Lj^M 0 
^jLUJI O-fliso La ! di! i<b 'I i 4j£.L«i>.VI jj-CLo-LJI (jja J j?" i uX\ 

(j-C J-Uj 4_ljIjjJ! (jlslj—aVI (j_a j_uSLI! (jLa iCui^ La Ljlj . Lg-La 3L>oj_U 

1 otlali i !!}! ^jJlj p < nVl ^^L«JI Ll) Ll^j L<ujj JL>.!j (j-Gjjj jl (jljLfli 
tit-o* jj-a Lcajt jjSLa-U • Ljj^ u^ - J 1 ^ la i til CjLLu^j-JI a JJt <Jj-a ^_ILLi (jl 
(2^1 'J^J ^— ) ^HJLH 3~^~"**'^ ^-jLLi^JI jj-a 3j-u^ j-oLiLa ^J-i-iJ £^3"* L)' I^J^X^ 
(jl jj-^-a-Ll (j-a tiJU j . ^LlLa 4_uj_u_uVLiiJLj >j* *\ ■ \ (jr ua^X\ a 2 S (^^-11 
Lj^LJJ! £ jut J-xju (jiajj-l.! a Ltkc £-Ljej Lj^Li- ^1 CjLujJI ojufc (Ji-jj 
Liljjj j I i i 1 1 \jJt cLJjV! t_!jLrtl!l >lj^>-i (<u -XflJj .(j*ajjJJ ^1 
iJ? _lJ! ( _pa1j_a^1 Lat . 4_C ^_LILa ^jl£>\j^a\ jj-a j La3. ^£ (j-\_L>. '"'**' ' ^^-jJl 
(JlLa LiJ La^jj-a .^.11 (jo^Sj clr^>- liJJij '4>^ llA*- (jr^ "r^Ji^ (l^ J-*"" 
^j-^-lLj i *1 i ii 1 j^palj—al cLc^_a^e_aj (j_u£L_u ^Lj ( _paj-aj Lui_j_Lj^_u^L>. LaL>J! 
( _ 3 jJ! CjLL^sVI JLUs ^LaJJI JlLa-lj . SjVjJ! (_Ll3 4l>.j_a I j i ■-'J'- ulS (jSL«_L3 
CjLLSLa'iM jl oVLaJLvVl (j-a j^i-T LflJu.a CiLiLtfliaJlj CjLu/^)_LflJ! Lj4-u 

j, * Lea ^ (j^^J tjl t^)^- 4 - 1 ^>ri^ j-)^LS_4_j i^y-a ^jj_>JI £^_jLSL!t «Lcljj j-ual_>J1 l-tH^j 
^j_>»j ^jt 4-*^*-^ L-'- 1 ' dllii ^1 ' Leaj . («*-;-)» JloSLII <-_)L^Il11 "Jj j j-Isai* 

<>a j-LSUI 

t_uLd! (Jjjjljj .ajUiC tjjj tfjuJs ^ 1 n-»-lt 5x.LiJ»! j_l3jj jIjj i^j-II o J ^H> J ? , ^' 

2 ij. , ^1 1 J j i^l J->«J! Ljj_uSLi Cj LLijj. 3_c|jj jjlc O^e-JI ^jjs 4j^Laj ^a 
J ■! x ~ 1 " ■! ' q 3_o! jiJ! JoL^jVt ^ Ltj^j ^JjlI L^I £>Lc jLscjI 
J^_b <LJa i3_i^_j_>J1 Cj1jl_tia_a jj-a JUJjlII i>L>o 1 j"^ . < ..^ cL*_o1jJ dJJjJ 

2 tj j , „ , ^_a-u (jy^-Il tJL^^-^^ ^hj-^- 5 i ^A^J-3^^ L^j^La jj-a 

Ljj_uSLi CjLLujijjj CjL«jj_il ^Lljl QgjJLa-" 1 njj , d Uj , ,, ,tl sLu! jJLlI JoLjij^/I 
OJUt 4 j 1 11I 1 11 w I c CjLjjiIjJ *Ij^>.I (_L>-! (j-a 'Li^L^ CjLuiSLi I g-L3 a! JL>JI 
(^j-aLi. ^LaJ j j ' a> >j 4-jjL l o- ^ JIj 3_j^_l>J! i"»1 \\ .^t I t_aillje-a JljId CjLLu^j-J1 
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(jLuJUIg OoljgJI 



TYPICAL CLONING EXPERIMENT 



Prokaryotic Cell 



Eukarytolic Cell 



chromosomal i^ajui^ajjS 




^jjjVI d La i ulj J ^Jalfi 



Transformation cki- 3 *- 1 



Recombinant Transformant 
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Cil\i?M tkjjLpl.i. n .iSJI 6wJlaoJI 



JLi V dlli «!>».l J^-^J • JJJ^JI UHlh^' J>SJl' (>^l J-«^ 3-o ^L"' 

. JjJ^J! ' d-u^aXI (jJI £>jj1! (>J^-!I ^L^h?- d-^ J " 1 "-' 

4_lLj^, (J^L>. ^jj>.1 ^jJI 4jj-uSL) d jl^w Sj *" ^j^jjlj ^ i n^jj jJI (_^<a_«L>. 

4_jj-_LliSLi Li^L>. ijr JI 5 ***' 1 4_Ll*_« 2_ijl_ui_j£ (_3^jJa ijr 5 2 j ' 1 CjI Ji_uaj^l_J! 
(Ji-l-i Lulj CjI JijLaj^LaJ! ^3l£ju . (JjjcjJLi Lg-ilg (j 1 Eaj 4-lUx. ^ La i 3 JjJL>- 

4_ajl_2_o <j1^>.J ^ I i ii j a^l sLajl_2_a (j 1 ^ JLa-OJ-tuVI 4jtjLJaJI CjI JljUSj^LJ! 
ijy>L= L^J 2 A^i.Vil I Lj^LiJI J>c 3 J i ■■ (j-IJ liiljj (_£J>Jl3 (j^ 1 "Ij^JI 

j_utu CjI_Ll>JI ^ j * " ( _ ;r 3 L^JI q »" ( ill (_p3jJiJ CjI JLLaj^LJI (jjs J^J-^ >L«J (jrlj 

(j-o 4_Lj_«_a 3_jJ^cLS J-ij/^Lij/ ^-LlSj j-u^j 4_lLL2JI L^J CjLxjj_ll Jy>-J 

Lg-lic j I LaJ ^J-JI I J-A jjja (O-ij-il 300 ^1 L>JL>- J^>- JJJ • (_gj|j-iJI (ji^aL>JI 

p_ij— il 4 La i ul^j cl^tlLdJI (^Ijuj i3 J_j_oj^i_JI ijr 5 ^j^Jjl ( _^ia_aL>JI jj-* 3 JuJlj>JI 
Jo** j^lj_o 3_3jj(js JlcLjijj ^ flla-JI I ^1 SjLjLaj^LJI Jjjiia (jj^sV 

(jjj 0*-*-° J-^J-a jLlo.1 (ji^. CjljLLoj^LJI 4jLLaLSJI CjLxjj_lVI 

^ uqll ^J)j_(J1 j^^a-aL^J! jj-* 3j j ♦ i ^> ^La^ CjI JL^-"i t nl d La i ol 
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3JljJU>. 3_^_l1SLj Lj^L>. j j i a •>-" iCjI jLjLoj^LJ! 3-4-iJlC 4jj_uSLi Lj^L>. 
La IjLa 1 j"i U 3 j I >J| jj_a Ci-LflJ I CjLujJI jl (j1->>JI (jl<" 
Ljlo (j i i CjIj n »" i ii a jJojjj/ LijjLa i3jL>. Lj^LiJ! aJJt C^Cjj 

CjLol_>J1 jj_a i u f 11 a * ^ 1 C ^^1_>»J cL^-ll mi" 11 L_]^L_>J1 jj_a jl-l^La 
(j1^>. fj 1 c (_£_oj_30 n »" i ii a Jlj-«J liilLutj . 4J?j_U 4jJi_Laj^LJ! 

^ d l a fiL^Lual w 1 C JLalljLJ La Lg_La i^-»-a (^jjILU CjLLo* jj_a (j-^>>) ^ i t 
J_Lc 5_>JI ir^i j-j-C. 3 ajj taJI eJJt q\ V! tiijjial! Lj^LiJI L&jJlLoj 3jUjL>- 

<_aj_jJiJ! tfjut .^il" i ii Uj ^j-pi! *d-*Lx^' '"'^ * ' <3^' AJ^J i* 1 "^ 

i n"v? (j«i-lL*j ji) j<u-uj^ JjJ->J! (j-Gjjj-JI < n ifu£HI ^jjs.! ^J-^ 3 ^^'•"i ' "" 
(j^-aj LLujij-j ui -»JL I (^_>J! ^Hi-i llilj . ^ » uiXl j jl laJm 1 4_t-oL>. 3_}Ltia_a 

. 4j-uiXI >jI taJLlI J I j i i Jju SJjLa^) 4-j£.Lu^j 4jJlC.L3 4XmLm J m" i n"t 

^Lajl d ta i "lj j (_dJjj i I g-LlS (jj- 5 OJ-'j- 2 -" bj^^' £ ^^-^• ^jLi^I ^J^" 1 ' 
(_£J)^_lJ1 (_)Ja_aL>J1 j-uju JlSJj . -ij-oJJ Ljj-uSLJI ^aj-ua_aj)j£L] ^J^aJLlI 4_tia_aL>. 

^JLc CjLu/Jj-loJI iJJt sLiLLa SjLjj (jIsjJlI 4j>JaLaJI CjLxjjj^l (J-a-«J aJ>jLX^a 
Cj La^_i_u^_aj)j^ jj-* 3 5j-*IuLj_a 4_j_Lo^ ^Ja£ ^jj^ 1 (3 ' * 1 J^— *° 3_]LiJ LUjLu 

Cj Li_u JjjJ ! ( _ ;r 3 4-tJLLaVI (jiajslj^JI J i nl i n" JjJLjo 4_l15j j jgaj 
CjI Jl-U^jK^o-uJI (J i ill i ii" 4^j-»_a ^sjJlI LjJI rt***i i ul (jSLa-lj 4 La fiL>.jjJ 4_La_u_uJ 
Sj-ta-t-ui-ll CjI_Llj>JI {jfS (3_jjjJJ! (_p3Laj>.^/l ( _ ;r 3 4_uj/Lu/^/I *I_LJ! Cj!jl>.j) 
Djuk JLa- "1 i ul (j^La-i CjVL>J! q « J -^bLLj^jJI ijj-fli (_j^Lc 

jj-aj i^J^Lj i^J-^ (jj-^ L-A^ iIi^. jJLl 4_t_L»_a CjLLo^ ^ c I * t ^ CjLa^WU 
(jjjsj^J! <UL»g j j" «J j Ljj_uSLJ! Lj^Li. (Ji-b L4L0X ' Laj ui u 



156 



Cil\i?ll 6wuLpUflLiSJI 6wJIaoJI 




Chromosomal DNA 

TRANSCRIPTION 

(in vivo) 
Messenger DNA 



^jJL>- ^ Lt-u-Ti-i-u I 



■ ~"3 



BACK-TRANSCRIPTION 

in vitro jLlli-VI ^ ^L-oIL-ul 



copy DNA 



^^I^^^i^^Hh Addition of linear sequences ^ , , , < j t_£_9J-j ^ 1 
^= and isertion into a suitably iaL^j ^>_<tla ^ j j j i lj 



restricted vector 




Recombinant vector 
containing DNA 
Insert 



£-a Jjl iqj ^ djj^lj 2U^I jJI oLulSLII Lj>Ls- JLiLa :(32) JSLj, 

(j^_5cJU ^cjvUJI j-u-CJI fu-i (jr^U I uaq-uaa. Claa.u=i tti^Lj CjI JLt-aj^lj i—t^JJ I jut ^jlt>. t,_^>L>. 
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(jLuJUIg OoljgJI 



j-iajGjIj 4_aj>.jIiJ1 <LiL»g <J^L>.j . tiU!i (jj-i^ VliLa (^jLLi_u^jl_o^j_u ui itl 

Li^L_>J! ^-a_Ll Ijl>. ^j-uSLi p_ij-iV p_alLa ^j^aj^JI I jjt p_i 

4ILt2_uj 4jjjj>. (^ruLto-uajLa^ i nil i -^a 5_)L^_J1 ^jy^J .cLi_LtiiX1 

4_l9|jJI Cjl_ul£LI1 CjLLo* pk* rt j-uiluj . ^ uiAJu VLjlS Lo* l_ujj>. ^_t_t-a_jj 

( _ ;r ^.j_j (_gjij_L!l al_=»Jl Jj-k (j-^ Uh'jJ £ *-L°L>- ^J^J-i 

^yjt-jj I.*", j 5e _) (j^><-!' 4cl_u^3 (j-o Jj V CjVL>J! tfj-fli Jila (jr^J . « (J_J^jjV Lj » 
4_*jLiJI cGjjJaJI J-«j-«JJ .j_jjj<jJIj «L<t>.jIiIlj ^1 i ii i"i t nVI oLlUx. (j-a (jjjjj'^l 

(_^<a_aL>. «Lcl_Lt-aJ ^ i n'Cr ^1 i ii n t til pjj £}\jua p-ij-il ^1 Jl^-**i i hLjj i^j\JtX\ (j-Gj^j-JI 
j i"i ^e-J J*C i"i II I j-^-JJ -^^jLH-^l Cr-^ l^-*- 5 ^ * L?j>^'j U 1 "^jj-* LSjLJ- 1 
3j-t2^t_aj d o la * rt 4_iJLcL^ Jj_u^Li_u ^jjl^. (_£^IL?e_l (J^Lj ^£ ^J)^_l11 (_}-a_aL>J1 
.(32 JS-i) 4jj-u£JI 2uJLi»JI Ji-!jLi 4_La >>->U J^H^' Cr^ Jj'^^l 

SjjLuijSLI! cjL-uj^>JI (jjs JljJl«J! <icljj cLilSl! I ajjt JiLa oia »" i ill jl2J 

. (jj|J_L3jILl^ I J lU ^ -i jl I 

CjJ_cLt_u JL9 4j^oJlJI ( _paLaj>.^M (J_t_u^Lt_u «Lcl_Lt-a sLiLaX. ^ji ^j_a piljJLlJ 
£-aj ■ fl J d « a j SJj^Ja sLiiaX. L#jl VI i ^ i j 1 1 CjI_Ll>JI (jjs JLjJjlII <lcljj (ji^. 

S_lUjl!I ijjut £j i uj 5_u^pSLlVI cjI_Ll>JI i i^i 

i4_uljjJI / " »\l . a » 1 1 (jAjlj (Ja. (J^J-^ 3jLjjl>JI 4 j i ii" 1 1 aJJt, (Jl m" i »l »l nUtl 

. Cj 1 (J-s-*-i (3 1 *** M 1-4-^ Lt-£5 j < aa. j 
iCjI_uj>JI (jjs 4lal^ jjsjaji ( _ ;r l^. (_gjj-r>o Lj^LiJI (jl LSjLj/ l_Lu Jiil 
jj1->JL3 . CjLSjVI p la « a CjLuj>JI iJJLA (Jjs-»3 V '"'I LtaJ^xllj (j^sLpJI »l m i iiLij 
JjJLij flj ^**i tj h .4_jJ_>JI 3l_o* ^ljjLj jj-a l-a ijr 3 4_LtC J)U 1 ^txd | 

Jlju «o jui Villa JL>. Li LdJj (jyl^. t— il^aUj ^ I jLij ScjI_Ll>JI 

.3l_j_>JI 0^ ^ (^c^j Jl>.( iJJ _uIIj ^j^J^aJI Ljj-uSLi 4_jJL>J i>J)j-C 

dJJj ^j-uSLJI ^^JjJI JjjjlII (^i^. i_gjlJ-lJI <LUa_ab. j taj i aj (jl Lala 

i JLuJ 4jj-uSLlII 4_lL>JI jL^t_iil Jjlj jjl^Iu 4jtjl_L) CjL_uJjj-i3 jj^^j (jj-^i 
^^_*_u^-a^)-SLl jjjj^j-j-oJLI (_£J)^_L11 ( __)Ja_al_>JI ^_aj_u ^jt 4 L^jLo* ijr 5 3j_lJL>. 
3j^aa-aj JLjJLt^ jjjjjij-LdJl CjLLo* dil 3 j < aj JLalljuj . L^jjjj {j] Ljj-uSLJI 
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Cil\i?M tkjjLpl.i. n .iSJI 6wJlaoJI 



.Jjjjtil suiilo CjI_Ll>. (Jjja <j-a 

d j se j <<~>^J J-jLj-uj <JL_ujl_l ^J)^_l1! ( __)Ja_oL>J1 (jl 3_}L*JI '■^p-J 

Jj 1 aaHJl (jlj CjJLs. La IjLa . (j^a-l ' " '"' ' "I («->j-4 SjLcLjixjj i(j-Uj|j_jJI icLu^iJ 

5j Laj mil 4-SJaJLa ^jl£LI! «(_gj_>JI J-^J-o (^r^ '-^^ J <" «JJ ijjjjtll I J »'*» Sj 

a ,„;-, ,„vi cjU^V! 

( _ ;r 3 4 T tJL^^jjjJI JLc! jjUl J 1 ill 1 n" JjJLjo I JL& Lj-ojJ »l qUtl ^J^"' ' "_' 

w 1 C 4_flJLL>JL1 CjL_Llj>J1 ^Jsl^o-a J_jJl_>o llLJj^j i^J^Jjl ( _^Ja_aL>J1 J^jj-*Iu 

LajLcI jja J 1 ill 1 n"i 1 LaJlj 3. (<u-ujj SjjJlC CjLU^. 4jj/IjJ LJLs. La3 1 ■■ 1 1 
4_jLj3 (j^o J—^l £^ 3-° ^^-^'J £)^> ' " fiLSjjJaJI fjjiAlsj . 4_j_Lo*jijILj_l1I 

' t-uiXill 4_jJLi£. J J ' "~ (jy^J ♦ miU jjUa-LlLi d 0 i ir^a (j^-*-° df*-** ^-^Jl)"" 1 ■ r*^l 

jjUaJJI <Ulta^ll ,_jiiLU.I ^ Liiajj (jul^^JLi jj^-^j^jl-" 3ji^.LiIlj 

4_uljjJI (jlslj-a^/l (_^U(_J jL^jl 'L^JJ-iaJI J-4 1 n" i nj . 4 1 uA,\ 

^j&l CjI_Ll>JI aJ-tb £-^£> lTHH 1 ^ "^-V Cr^'j-^" j^J-JI ^j-JJ ' ^ I ~ * M ^ jJI j 2 
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4_j_cl o ~i -vVI ol ■'- U Jjl— c-J (j-SLflj V 

J i .I i II i .I -»o SJiljjj tLitjJI) 4jj_u*L«j>. SjlcLS 
uij ^LUI jj i 'M,l (Ji-jjj (jJI . . . (jljjjtJIj 
4 t lcL*1>.VI c_\jLa>L«JI «L2-J ■ *j<" (^lll Ll^-jJjXiII 

till jJ i JljLkjs ^sJLc. Jl>. V 4jI LxJJ • JL>.jl (_^II 
^JLie_j (^^jJLj jo_Lc jLk_jI (Jj>-I (j-a (J_«_«JI o^cJ 
^iljJLi 4_j_tla 4_uj_lIIIj ijr cLiIo*VI ^ JlSUJI ( _^alj-ci 

iiJ^ 1 i ii (j^-*-* tia^j 4j?oLj ^a\j£.^ i4_ulj 

.(j-uxLtJI (j^-^L-^ ^■ Aj0 'j 

i^x^Lx^l ^L>ol i II 4_o*^]^_l±JI Cj^t_JI p 1^ * I 
L^J^Jalj n . iUtl ji ■tcljjjl ^a-i iJ-J^Ia JLa (_j-Lcj 
(Jjj^/I ( _ ;r a (j-ixtaliJI CjVL«Io-I (j-a 4-JI j j uU Li SJla 
^jCj-ILij . 4_j_cl_<jIo*VI L^3lj-uG i ^ r 3 2 tj ^ , ,. 



I6I 



(jUujUlg OoljgJI 



3 i V < 11 cLuaL>. ^1 ^jJL?e_<i_LI <LoLl CI) jj*_J1 £ Jufc 3 J_jLb Q^Tl(-u (J_A -I 

i_dJj (ji j»l i^_«^>.l j«JL«Jl 4_ojl>. ^jJs cj^cjJI tfjut ^jl2j (jjSLuj/ (Jjk -3 

4_j^SLa (JjjI—lU ^ <i 1 * 11 ^_C^J1 Jj-UJJLJ ^^jjl CJ^S-lJ! aJJb ^£ jj**< ( n (J_& -4 

i gj i'm 1 1 oJ_fl> Lg_> > A" <LLu.a] A i n Ir JljJLSjJ oJX-LS lillju 

( _ ;r i 1 j "I LseZ-uii 3j_fl>L>- Lt—t. 1 Lp. jj jj£<J I (jjSjijj/ Jjt -5 

5d j n 1 1 ii ^1 4_u1jJlC 

LJb- 3jjL>J1 ^LuiLiJl ii^tJI 

4_lj1jjJI Cjljj^eJLllj CjIj_jJLjJ1 iiljLjs.'^ 2 j . i j I * ~ 1 1 4_2_jj_LaJI J n"i i"i"i 
O La-call CjI j £j ^j>L! ^jX.lxLaJI »l SSjVI ^^lSZ. SjiLsJl CjLjI _j-l>J!j Jjir~>L=e.qlI 
cLaLc 5jj i . jjl . . . jjlalj-aVl 3_ajLiLaj ^LnJl ^LliVI JlLo Lg-i3 i_l^C.j-U 

cuLa}LLi.V! ,j_a 5_>-II^ S^-j-J J g". mm i ,i e^p. 3_^>UI JLl».V! j^f 
.3jljjlj>J! 3_Lj_tjJ| djbL>o>LI JjL^J! jjjJI luuu ^Ij-aVl (>u 4j^iil,| 

J-i^VLj JJljo (j^jljJLl (_JjJ t_!^c.jJi!j SJljj>J! i 111 a < all (jl 

Lo lil . LfliJjjL>. 4_uL2jjVI sLSjjJaJ! tfJL^Jj .4_Ll«_o 4^10^ i_a^jJi ( _ ;r 3 
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falsi ^.iLcOsUlg t^latoUl ijj.ol.ianJI 



3-jLgJLll ^j-l J se 1 " lil d L^aJl £^o-aj?e_a (^_] 4jj|^_a Jj ' ^ ' 

» lojlj-U CjLu_>JI jj-a 4_*_aj>. La w ' (jr^ l£J-*-*° ^-J^- 1 -" (jr^- «Jj ' a^Jl 

cjVL*1>.VI i_u i hi Ljii-i £ L^Lc Jj "~* *- ^ o^- 4 - 1 Lj° (j 1 ^* a ^ i_P-«-> * I j SI 1 j . I jj'a 

^j^o tl)Lit-£3 3jL>.lj 4_flj-£lJ L^_l^ » loiLj-U CjI_Lj_>JI J^ ^.qje T J 3j_}Ll11 

: jlj^^l (j-a 3.SjJLx_a icj^i^a 

. ^1 i>i J I j La (jVI (_^>- (_J L>«JL 1 \jJt <_Sj(jj<-a jj* La (jV I taj i in JJ-JJ V 
jj_a jc_c.jJLi (^j-^J! i ii U J-a-tlJ 4-uLii>JI £ LjJ^I J^? 0 (J'j-^ * ^1 

4_i_fl_L^ 4_jJVI o J-^-i ( _ ;r -L«-ij . 4-JVI jJLl Jj>. ( _ ;r 3 4jijIj CjljL-sol 

jjj-S o^J 'O ^ '^^ ^J (oJila ^ ^IfT ^ (j^" (jSljJ £-aLij-] J^c ^Ljo 
<L-u J_ufc» jl_Q£.VI (jut-i ji-Lj V d ajJiaJL LuLa sQtsjJI 4 j a Utl Ci Laj U U eJJt 
c_t_L^j-j 4_j_)L£Lal ^jl ^Jt cUojS (j^l-a-l * (<c ^ljJ 3j-aLi_a» La_llj ((cLuljJ 

I JL&j . SJljJl>- 4_o- CjLuL^ (jjjlitj iS-^Si (l)^- 4 - 1 o^i^? *^L)J J^!- 0 ' j: ?- 0 
CjLoLdl ( _ ;r 3 4_ljjJlI! CjI_uj>J! j u*3»J J-2j JLx-a JjtAJLi (jVI iiji^sj La 
cQjJLs. 2 j-^- a CjLcjL^ (jjjSi =LuL?_a! ^1 S^LuaVLi . Ljj_uSLJL^ 4jj^j>J,I 
U I r AUtl Jj^.J (i_£aUJI ^j* X j~ II) (_£al>JI ^LaJ^I oLlUx. 2 ta i uljj 

Jl a <" i .iLlj .j_Usl_>J! C^aJ! 3_j_Lj_>J| 3_c|jjj|j n_gj_L>JI ^j" i .1 U 

Lo^^JjjSi ^La (J^SXmXI uS (j! ^j->J!j cjLlIII ^ "i - *^ cjLulSLa^/l ^jla 

J_i ' w c I LLa-i «L2jjV!j j^T 1 ^?-^-^' J^" ^L^J (_L->«-i (jJ 4jjIjjJI 4jj/JlJl^J! 

■jU-LaXI I jut lJ £ ja^a jjj Cr^ 3ji H jlrt'tl ^J-^' j a" i n" i » 

j ui C 2 i ii a j»lj^.V! J!>Li- LL^-jJoaJI jai^. tfjj^-l JxJI j»JiZJI (jl 
J_La .^1 jj^l q\ i n-»«j joJLc Lj^aJoJ&j (_Li>. ( _ ;r 3 ^ja-j CjVLa^s ^ j JalXI 
JlJ^. dJJjj 3jLs-lj 2jj il^j. 2_iL>. ( j_ a J^sL^ CjLlj 5^.ljj 2_tiLCal i Vji Ji^-jl 
JjarsJ 4_ul£Lal LuLij ijoJ^La ^ Lila_u3 1 • La i uj ( _ ;r 3 £LlL>JI i>JUk 2_c|jj 

CjLajj-jLi L$_lJ_aL*_a Jju <iCi i n^-ja3^^j)> ^ a i n i La ^Jj 3jL>.lj 4_uLu d jl^. 

I SLcljj iS-jJLi— II 

ji J_>. jj- 0 (J *3 1 Jej 1 1 d_t_L»_a 

.oujmi 

i^j_tJ1 tjr JI 3jUJL>. CjI_L^>. JL>.^I (J^>»I (j^' Lt>^lr|i^t| i>J_A J <a . .ilj 
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(jLuJUIg OoljgJI 



4 j > r-> La- 0^>- JLH;!-^ ' Ci-uTu 4_JLiL2J! LgJ i4jj_LajU! jl 4jj_uSLJ! 

(j^o j j < j tl (jj-U u Lta iii!jd .(2-oLc ^jj i 5u!j2jJI oLjLuJI Ij«jI^" i ■■" 

. . . joJbs^ j jLlj 4jI Lis. . . . 4JLjiaJ! aJ-fri LoLx-i Sjj Jl>. CjLjLu (jj^Su J^ij-aJJ 
Jjiiej CjLij S(_ps!j^.VI 4aLd ^> JLa-" i uj JJ^>- CjLij (j^Lc ^Jj ■ a *- 1 I j_L* 

IjLsJi J_«^tjj S.iiljJ.1 2-j-c.Lu^aJ! cjVL«jljjj/V! olj l^LJVI 

(jl SSjujl>JI Lij>. jJjjSijJ I aj-fc 4JjjSij ^ » j" La ^ ■ ^ai I (jjijJI )4^ljjl 
j_l1SLII J_^_r»o L_LljLo LuLs LojLi_u Ljj^j Li^j 4 jJL*_oj tiAjLio ^jId^XI Ijla 
oLoLCi! j_ut^aJI (^lc- 3 aJujUil oLlUjl!I j oLUjJI J^c 2_J| J_tp. 

.cjLjLlIII I j * 1 1 '— (jjsj 4-lsIjJI 

L$Jjj2,j CjLuj>J1 4_j-d_u CjLiLjjlj i4_u1j^J1 4_*_uJ_L^J1 C.4je T iJ3 Jul] 

t j_a_ujJ1 ^ 1 1 C 3jaJL>. CjLuL^ jji^-^ (J^ - * ijr^ ^ J..*" ' a rt Or^" ' ^ 

j^j-Hj j—UsLaJ! dc^Jt [jj-S C-ij sc-Jl rt ^jl jj^ 3 (^J^^- 1 (jLt-ajV! <LaJL>. 

5^ o "1 i ti a Cj j t i II (jLJs dJJ!i jj-* ^-J^^- 1 • 1 < ga aJI ^jL-aj^/l 

mJj^Ls CjI ylijt Jjlj 4_uIj^JI 4_*_o JLl^JI ^jl <■ ■ 1 1 ullj . 4_)JLcl_t-£a3 ^JJ ' a 1 jj Laluj 

3^I_j_«_lSLII 2 » j ■ Utl ,2^c.j SJjL^JI SLpJI jlj_<j/i ,2^c. jl" i ..tl 5j>.|jLi cjIju 

jj LaJS ^jt L_<3_£ i^^i_>JI ^_4-Lllj 3l_j_>JI 3jL>.^J 4j? j>.^J^_laJ I j»A^j>J!j CjLLpeJLJ 
jLsijI (^JJ ilLi ^Li j i .i oLijjJt ,_LiC. (jic taj . ..II SJLtiJI 3>^' 

i 'r^il Jl2J . 3-ulaJlj 3_jx.|jjjt J^l Mil, I ' aXtx " lJ \c L-AilAj 3jjJL>. t_ijJLj/l 
4jjLj_«_lSLIIj 4_jjLjj_j_iII '"'I ajjlalill lj_uila ^Lis- I JLA LLajj ^^jj i3j;|jjj| 
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falsi ^.iLcOsUlg t^latoUl ijj.ol.ianJI 



CjLuISLII iijl 5j Iaj mil SJljJjv jj-^ 3 -^^^l J J. 1 1 " (j*-^ 'Ij'^'LjJ-Ilj 

c^jJI ju>-jjj .(jL^u'^l i_a!jukl 3_ojii»J cjjljill I jjt j ix . h"j i4_l>JI 

.4-uI^-l>JI CjLLujjjJ! i ir> JLx-a ( _ ;r 3 (jjxtaHil CjLul£Lal Cj^ij L>J I 
(j-aSj 4-uL\llj . (j-«-l!I CjLjjjsj-Aj Cf^J uui \ (J^j-a) (JjtAJLl CjI JU JL3 (jr^J 
jj£_«J.I (j-a <^p- i(jLuiJ^U <LuIjjJI (_p3!j_a^U (((jJljui i'VI £^L*JLl» ^ a i n_l La 
(_LaLj ^ La i ul (J-a-«JI (JIaLc jjs. L> ^j-t i^-i (j 1 -*- 0 (j 1 ^ (Jl ' "I 

jjljJ.! <uLSLa Lr k j-aJ-y j«u h>j>J! ! jut >LaL>. (jLcujVI Lj}L>. (jJI <Ji-Jj 

cL2_j_2_>J L) Cjt i .1 j 1 4_2-jj_LaJI oJUfc (j! . <tjj_JooJI Lj^LiJI Cj Laj_<_ua_a jjj^ 

LijljJla Q5^j (jJ «LLiJI ^1 ^j->- i^il l (j-i^L 1 "M'jJ 4-"<Jl1a 

i (O I Lta-jj-jJ Ij (j-al—pJ!) d j i ii i->Jl Lj^LiJI (Ji-l-i (JLtS (JS[ i"i_l (j\j>JI j uia. 
Jj i a >■ 1 1 L^-^J LhA^ J- 1 4jJL\II 4_ul£LaVI La I 

Cjj t j II <Ul2j*ll CjLjLiIII ^jjs 4jjJL>- 4jo-o~ 4-uLuijS' Cj1j_Ju 

tj^^ILUJI C^jjjj (jlr 4_lLiLiJLi ~ o alls 2 .gSaJI CjLjLiill jjJT-" (jit* 4jJL>JI 

Sjjjl>JI cjLjLiill ojla (jl . 4-JaJLJI cjLiLiill jjju>- 4 ^jj ■ -\* 

^1 ^a-^Jlj ^LU (jj-Lc ^"i j < II jj-* 3 tj^ aTi i iij 4_j_Lo*j)jILjj 3 J_a_<_ut ijr ll ^Ll_r»o 

. 1 I*** ^ ,. ^ i". 1 1 p ^ i ^ 

Laj 5j j la >i 1 1 4J| i na ^jl S^_u_u ^ai JLo* ^j^j-tu <(4_ulj^oJl <L_uJlJl^J1 )) i>J_A 
^IlJl iCj^t-JI i>J_A ^jj a-Lea^o ^jt ^jl^oSU 1 JLp^ llj mi jJLu (JjL>> jj-a J^P' 
^JLc Li-IL^- (—SjjLlJl joljj iSjLtJl jj-a jilS*l 5_aJ_flj_a cl_L>.j-a L^Hjfa^LLa 
.(j^LllI 4jsLc Jlc (j-aitJI (j^^ll OclaX: i4fuil_Ljl jLLi.VI j oljLCaVI 

*»j i ^"j 4jLJLiL9j ^LcojVI CjIjJlS jjpd (jr^ Sj-iLa J-^. ij^lj^JI C-ijSjIlII 
i n ill (j^ ' Lj_Lo*^o-lJI ^1^- (2J"UH>^' ^1 aUII jj-* ^)-ajL±ll J_Sjjlj »-Za-o* 

^ul O - * j - " ^ j^j ' "jl 1 CjLlLiL2JIj (jIjJijlIIj *lS"jJI (jl 

cJljLaj ijj_aVI oJ_A 1 c j La-j i iU Cj1_L^>. J^>.^j La^LLsl (jVI (_^i>- Cujj 

(jLajjjjJI (jLcujVI Sj^La (jLa iS^jijjla j_lc L^J iLjjj-^J^iaJI j_^ujj/VI 

(jl lij-J^s. ' p $ J ~ ^ J »l n 1 » II «Vj_A (Jj^^ Cr^ L&J^><-> S^lj^>- -^J^*- 0 cJljLa 
p ^ aj p_i ^jlj ^ w n ^^y^ll CjLjJVI «L>JL*_a ^^j-tAJ 4_u_oL_oVl I .U . ((cU_oJ_L^JI » 
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(jLuJUIg OoljgJI 



L$_ol JL^-**i i ill 4_ul£Lol 4_jj1j^J! «b_u J_L$JI ^-^p* j 1 1 ^j) j j U» i j 
CjJLaj La ! J-A (jl Jir»J! £JjjJj JJUuj .^^LjiJ! ( _ ;r 3 » i"i 1 1 1 La I (jjJ)L«Jll 

V ^^Li^Jlj « Li-jJ! juJa j3j 4jj i^i ill j» jl2iI (jVI ^ jiir" i n_i Lxjj j-uSLILa . (jVI 

, 4jj mi i II ^ LloJ J^>- 1 (JSLlIiJ cbal JL^-**< ( nl fj^-Q-i 
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A • ■■ ) I j II I) J j j i .ill JL^a Lx-« Slaaell 4-ujj^>J! 

LiLse-La Lfl-La .cUlsIj cLajJLs* 4jj mm 1 1 ^^>L>.| (Jj<^>- 
■ tjl i ii i^l j SLl>J! jjjLlI 3jUJL>. SjJaj 4j!j^J! jai^. 

jj-o Uj^>« VI 1 i i lit Lui (^j^tJ-JI ^1^. pl» > ^^t-t^ 

Sl_j_>JI ^1 £_o "i i"i a CjI—Lj^. lills-l 
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(jUujUlg OoljgJI 



*L_Li La ^j\jlu 'j L^ajtl! <LxLtajLLmXl ^J^l uiXl Lz^"^ 

CiLfl-jj i^i'll ~ J~- i aj ^1 2 j 'I i -«"aVI CjLjLlII! (j-a 3JjJl>- diV^L-u jjJ^Sjj 

^_3 1 l_L*_a Ijji ir^i Luljj LtLc (^\LoL>. I ullj jj^ 56 -^ • ■ ' {jja 

. I (lit* j I 1 1 a 3 1 j ' j«JL«J! I JUfc ^1 l_L*_a J^i^e-i Lui VI (j-a JJ>3 (jyjJa 

( _ ;t jJI ^}L! 4-millLl IjLAj iSjjLJL i." i ' njl 4_uljjJI (_p3lj_a^l (ji i_3j_«-i (j^e-ij 
4 j a iti (j-oSu Lufcj i3j_u£ I_>LuT ji-Lj 3_lLoj_a Aj>- jL) 4-&L*j LI • a a \l jJ3 
2 xilaJI SJilj^JI i>ij.a 3jjL>J| CjLejVI 

J i-2-j '"II cjljLsola .4_ulj^JI 4jj/J_1^JI *j laj i ■■ ^oLUI jlSjJI uu . ..j 

''^^ ' ' " ^-iLu_>JI (j-a JUJjlJLs . 3Ijj>. l_La^L>. I jjiM 1*1 mi ^L w IaJelu i 
^LLiV J-oLk-o CjLuLCJI oJJt ■ ai i i4_l>JI CjLuLCII L^L>. flj ua.j 

j_uSLU j^Ld! 0 r-M^ mmII 3_^LCal (j-Ii 3-sL^VL Sjjjj^JI _>|^U <j_a jjiSLJI 



ll 

Ji^jv^_i L-i,LtQ-3e ' flUg I Vj ^ul tliU cL>.j)jJa_a d l*t i ^* 1 ijr L Li_i£ 

(j 1 i eajj d I s ! < .i^l p la » . j_UsL>JI ojSjJI ( _ ;r 3 Lj^jajJ i_sLJuj ^jtlaS t_)l 
La dijLa^LJ, i^LUs! JL3 Q^^J (j' lS^-" t_jLSJ! ^ Oo-jJa «ljT 

uLLLLill J*! 

•.(^JLlII jIjjJI ij-al (jiLSJJI j Jj^cil ^Usjll I jut 3jLI (_jj-a (j^. Sj£La 

lil .4_jJLLll 3JL>JL Jialj Li^ liLlj ^l a i ,i <_4i:jl : JjVl <-_^IaJI 

JjVl .JULfSjuj! L^j (l) l _L^JLa- l | l ^a^Vlj (J i,^iMtL LL^ac_jVl(j^ 
S3_j_u^LiJ| Sj^iil JjsLa. o' ,! \ g^'V™'" L?jJI j'j-^' ^° ••• J-uJL 

.JjsjJI >L^jl (^Ic (jJt^j ^ La J-*cl '.(jjLJI i ■ MjUt l 

CjIj'ij^- jJ^L>- tj- 0 ,jN 5j i ■ V ^! ' d o IS U ^ pe I all ^ ta l,L I mi i 1 (jLuo^m (jljLit (I) 
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Cj^JLIj ijr *3Jtil ^JiJj ^ jj! ijJL_u ^Lj * 1 1 ' ea rt (J a la ^ ^J^3 ^ ^ 

5L£ (jl (j-jJaJI (jr-i sc n II J-£ Ij . j_a-*JI (j-a CjI jjjj/ J-Jjl J-ita-JI J-Lj (j' ij^ 3 
(2>-jj mi r j 4 1 .1 a JLalo-l jl_uX.VI (j 1 -*^ 1 j-i-T •o^J-' 1 ' ''-^ <-J^JL>" 
?4_uLj 3j_a 5JjL»JLLl jj-Uv j| jj I ^-l^aJS Jjt J^s-I (j-ajj-a (J-ila SjVaJ SjLtLl 
w ta se * 1 1 (JjL_u]I ^j^~» a jj-* 'L)- 0 VjL>. (^\j>.j^JI ^jt ( _p3j-o_Ll -2 

S^L^VI 

SdluL>.l dilj j_utj La .(JjLJI Jlj 1 nil ^ ^3-11 J^-l I jl -3 

' a j I" II (_psj_a (j^iaLr»JI SjLtLi 55^^11 <j-a JLs-lj lLLiI (_psj^i! -4 

i «lLa ' 1 (J^^ I p ' ga A ^-jiaHj-uJ V ( __pajJL I I JUJJ j__)-ajjj. I J 4 ^1 I 

i_4j=_J JjLjjlj Lajl-S i>Luj b <i < j i4jJiJtil (jlalj-aVLl <LiLi^^>L! ljL>- tj.ul 1 n~»- 
CjI j f i n ijr 5 3_}Lc jj-ajjJJ Cj • ^ *t_i_ukj LaVT l Mini La_a Lxaaj gL>.1j^>-**( < nl 

.3-2jfclj_U 

SJLaLl t^ljol JjL>J J-A OJ>.j|jj La lil - 
1 -ll 1 a a jj^-'^' cj' JaJtiJI ^j^~*-' a (j-a j^Jaj i_jL>>jVI cJjLs- La lil -.3. 

Jjt t ( 1 1 <i j I (2rt»JI I jut Jajo cJL>-jj diivjij (jl liilj (^^injj) (_p3jJ.I I jl^j 

^^j'-^l ^1 * lajK^OJ 1 Sj «J 

CjL_Lj_>JI jj-a J_)J_jlII J-a-^o dJLl (jy^lj^-JI ^aje-^JI fiL»_u_i jj-a CH^j-C -5 
4_ljIj^II 4-u/JLL^JLi (j1_uL^aj>.l *LJal Jiaj».^j I 1 eaj I Oii^cj i3JtLaJlj 4jjJJil 
(J-S-XJ J_»_a "9) J ^ * ' Ll ^Jjj-Ls fiLulj^JI 1 ^a j-ujlj lJJ ' " ? 

S^^Ltil 4j£.I^Ja liLmaj ^jiaiej Jjt <L>Jl LaJI CjLcoj>JI tiJLj^LiJ 
^5 cL>.^Lc ^j-a^J j-jla^. (jy^ljj (.P^J- 4 - 1 I ' '^JIJ rt N ^*a lLLJ ^ji jj L^aHxJ 
(jj^ VI liili ^1 Jjj i .1 t p 1 n->JI CjLaj^j^l Jl>.| ^Lul 

(jl VI i_^jljVl ^.a jlIjJI tjLLj 1 11 1 <oIjl»IxJ Otjj ^ylll tijL^^j_LiII jl^-I 

I JL^j lLLxjI ^^Lc w I c (j- 3 ' (J-* • tjl 1 11 )VI ( _ ;r i i." 1 jTi j<sJ 4ILuLL3j_<j/ 

SjjjJ^J-LdJI 

jjlalj-a^/l Ju>.^/ LtaeJuLa LLi^. (j^La^o (lLLj-jj jl) dJbj>.jjj C^j^ I jl -7 
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(jUujUlg OoljgJI 



SSJjjJI (_Ll3 (j-a i_d-t£. 3->Lu jIjJlII ji-jj (jl Jjj-J J-A-t— ! 
Sl_3j (.g-i^J (jj'jj O^J - ^ O^dJ -0 1 1 ^1 dJ^aljJJ "-^iLgrv "8 

Slii! 4^j|JJLA J-LC. SljJ.1 OuL£ lil -i 

SI ill S^jLaJI dliaL (jui-t. jLlLs.1 ^ c-^-J- 3 
I a-La£ (3lj_a! Otj^ Ijl CLs\ jJL (Jlul jl) dii>.j|j (JluL^ (jl JjLso Jjk -10 
4_ul£LaLi t'\ <i\r SJL>. ( _ ;r 3 .jLpi.VI 4jojjI el La i ul^J JjJa (^rLc Jj ■ a ~- 1 1 jjS 
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Antibodies SjL^ »Lut*.1 

J n f J-" I f (J-«-«-J (jr- 9 ^' (J-jL^-M (Jj! jj-u jl i ii il JL>- jj jjs 

.^_u1j^>JL^ p i ii -»J1 ^_^JLc 4JL0O ^\ i n~w t 

Abortion (jJsL^*.] 
Probability JUi>1 

.^j-r ir-i JL>.!jj 

Hypertension f-iJI itiin^ ^LojjI 

Fertilization LjUai.j 

* A LL^^tl ! d ' - ^ ' a i T 1 

ray-X 4j 'i j m Aju^i 

Ionizing radiation <Cu|^9 Ajlui 1 

Huntington's chorea u n^>nT1 j^^JJJuti ljIjUi^I 

Test tube babies jLOi-tfl t^Ljl JUlal 

Synapsis OLh^' 
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(jUujUlg OoljgJI 



Oocyte (iioj^Vl) iubj^tJLJ iu^Vl iul>J1 

.Sjjilill 2Lu»Vl S-JLiJL. ^lill ^tpi-Vt 
Selection sUHjl 

j-uju t. .iinl <J-aLc f-A>\ j-jjju . d A h >, t, I 4_j_Ljj>J1 C-i-^ljIlU j-lLjILa 

Natural Selection o^ 1 ^ 3 

Translocation J Liu I 

Antigen ^jjj^Ij! 

Human leukocyte antigens <HLA> 

.(jja-j i n ill J^l^jJI 

Schizophrenia ~a^.^^,~,\\ a>Ua^j| 
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Meiosis ^Ij-Lvl f>l inrnl 

3l jjil (j I "I i u-S 'I 3jLi£. «4-l>JI CjLoISLI! CjLLusL>J! (jJjSi 4_iLtC 

Mitosis u ti; j»l inrt'il 

Cell division (j f» Lu^j 1 

SjLtl a\ ulSjI o ' gaJ 4_iLi^_Lu a i I ■ ga )l «LlL>JI a ■ a S 3 1 ^_JI p i --^ S L a-L ev 

Sjjj^ij 4-La3^Li j"ij i ni l v2jLj^Ir>J,lj 4-ulj^JI 

Inversion 

(j u£[ » i_l J'C rTi 1 j» _jj-u ^ajj£Ltl OLLl>JI (j_o 4c jjjjca i_4-U^3 SjLcl 

^tlll (ji^. p 1 ' a a ( _ ;r u->JI !_ijjjjJI <Li£ (jjSj (.gj-II ^jj-uj-ojij^LtLS . I jl . ..I . .." 



t_! Cj i> ^1 ^ j i aj JL3 ^ ^ is di i_! i ".(jJLlII 

Oncogene Uj^*- _$SLil 
Sickle-cell anemia <ul><JiXI bM->JI L-«-p! 

ijr JI (^jj-ajjs jj-* £lj-<3->*-JI ^J-ll Li^L>. ^J*\ mi j-jjLLi t^j- i n^jVI JaJLua a 2 ) 

Metabolism cr^* 
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Transcription ^1 mi" ml 



ijr 5 4_]JlcL9 (Jj_u^_i_u {jJ^^lI ^j^jjlj ^ i n^jj jjl ^J^Jjl ( _^ia_al_>J! ijr 3 

Ovum < L> -^>? 

! 3 uuiia. a_Ji- 

Zygote 3 ■ ■ -> >■ a * 

i.ii l->tl jjKjJI 

Alpha-fetoprotein <^-ilVl ujA^JI ujjji^j 

Transformation J^*^ 

Translation 

4jL_uj-U 4_u1j^J1 ClLa^U U ^j>.jIlj Cli-O* CjLajj^jjIjJI ^3 CjJL=»o 4_lLjX. 

Genotype ts^H*- 4^ >" 

(JlLa ^^y^. J^jI^ ^^y^ CjI_Lj_>J1 4_tiL^_! (4_u1jj 3j^_t-a) (jy^ljj <— ^t^H 

. 4jI m"U ( _ 3 _Ll>J! <_ij^jjJ! Cj! j CjLoISLI! j gla a 4-1 1 i*ii**m . (3 3) jl (3 3) 

Chromosomal abnormalities <Ly» _$xu j^a Cj La 
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Birth defects Jjj^juU ^ij 
Duplication ^^^cuj^j jS lJic Liaj 

I d C I ' ea **' 1 1 j-jJL] (JLii-a iCjl_Lj_>J1 Ac ^-a^e-a ( a£ Ltcaj ijr II m£_}^_l3 (jjLa-a 

. £ Cj til Cj Cj l_! I mjJJ £ Cj Cj t_! I J I ill I ."ill 

Variation j^'-*-' 

Continuous variation a" m aj^L«j 

cellular reproduction sfi-^** 

Artificial insemination ^ l'it-»i<-> I ^ a- U 
Hybridization jrj->.g"i 

Normal distribution JjlLh* 

ijr j_u ^Js Lj ' aaj rt ijr L?e_La 4!u_A m?-^- 1^ o**' ' " a mi JL>. Lj m£ j 1 £_Lia_a 
. VjCL*_a Ljljj^j AjjIj^oJI A_ui£L11 pi d i ga H p^* a £j^Iu . ^^yjL-o^JI i La i ■■j**'^ I 

Non-identical or fraternal twins ^i^' J' iti" a fuJI^i 

ui-j U j^lc (<u! jjJ! ^jj (ji-j cjLa^to-V! a».j.jj . ojl>. (jylc (ji-i-«-o. 

.(j-y-il-J^cV! 3^i-V! (j^-J U AlAa 

Identical twins a^j I it." a ^ 1 ^3 

^_*5_Ll! jlj-ii <J^L>. (^_U_L>. iJJ JI p . ,.^*" 3jL>.1j d t-Ltajfcjg AjiaJ^J ( j-a I Ul M 

Afcil m"i a (jjSi i— il naa-VI Jjlj I aaJ j AjujVI (J^Ai- JjJ^tllLij AjJjVI 
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Thalassaemia major 5 j < U ± Ajl+jum ^ Lj 
Thalassaemia minor Sjiti^. j^tU^u^Lj 

Gamete CcysL> 

Histogram <£> ! J 

Embryo.foetus uryp- 
Gene jr^»- 

^ 1 n^j-jjJl (_£j|j_cJ! jjia_aL>J! *j^>- • £ ^L»" Sjlil 3jL>.J 

Deoxyribonucleic acid (DNA) 
Ribonucleic acid(RNA) 

Ljj jj^o 4_u1j^J1 5^a_uJ I (J-d-u ijr ililJ1 ^JLij t4_jJL>J1 ijr 3 iJ? _Luj)j- ; J 1 c_t-j^)HJ1 
(JjaLiJ! Llj Lai . ^j^Llj'ij i nil ( _ ;r 3 (^yJLu^^jJ! !_ij£jjJI jjLi^o ^1 Si jjJI (Ji.1 Jb 
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K i r> I o I [ ■ "■ I— Jl* I I K n 'i I Q 



Amino acid lt Ht " 1 ' c>*- 1 - a - > ' 
Deletion 

Sperm j^4_<_v 

Prokaryotes 4_t_1_u_1 mJ^UI Cilji 

1 *J ' *- 1 1 ^Lt___1! J Lj^uSLJI J_Lo <Ld_>J! 4jjLv t 2U_.,„_, 
3_i.ui-C.Lj 4__>La_o _iLu__ \ r i4jjjj 2 j ui c I I r (_£jj_>o V 

Eukaryotes <Lj_Ll__><.I _?>JI 

w 1 c j »l ui ♦ i 4__L_t_o 4_l_j_l>. 31 ^_ ijr ! L_ m^IL>o c_l___b Li^L>. 

(J o mi" . Sj-lqILo Cj Lo^__^a^j_b Ct^J — ^^J^H^^-^ - ^ C_Lu___. 

. Ljj__LJ! j Sj___jJ.I >l\jjJ! i_JL____J! cjLoKJI 2_(jijj_>JI L>L>JI 
Cell 

L__L_jI ^Xfi s__j_>jJI Ljj'i's jtl __J! L_ij___5 _____ g. __j j-Ijj 

.jftialOOOO/l 



Red blood cell « ^iu: 

Ls_Lj_i (J_«_>JI !j_c) Loj_«__ illl SljJjl 3__5_3 S-jii- (2>c 5 j I j r 

. __LuLoj_i!!j i___-ljjJ!j j^-<__J! ___ Si jj (jr- 1 lSJ-^"- 
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(jUujUlg OoljgJI 



Reticnlocyte ^e^-" ■* T tJL>. 



Hermaphrodite 

Pseudo- hermaphroditism <u i IS aj _jJL> 

Intelligence «-LSi 

<LlLiLS jjjijJj cLajiaj J-*3 • ^Jj^ '"'I "jl'll J-il-JJ (JdJ-^ *1 J 4 

Cj!j-j_>J!j Cj La^ LtX I Sj^lalLa 4_j_u L^JjLdJ sLLjlij L^jSLlj iSj-uiILa 5jJl9 

Ribosome (*Jti9-hf b 

Consanguinity i_ijLaV1 ^Ijj 

Spectrophotometer j^y j-' 5 *^-"' 

cytoplasm (A^-j*-) fO^if^^-" 1 

Sarcoma (uj-^) i^j-tu 

Cancer 0^ 
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Centromere j^^j^lu 
Pedigree 4Jil£. 
Phenotype {Sji^< a 

Genetic code ^Hbi <t>-^ 

^jM^j'j ' "tl (^l Slj-JI (j_o 4_ulj^!l CiLajUU (J-2-i 4j1*c «l_Lil JL>.lj ( _ ;r Lusl 

Pigment ^j- tx to 

Quantitative traits <Lt*S OLiua 

Pattern baldness g-Lua 

Template aajIs 

(_£jj_c_JI (j^-i al_=»JI «.(_gj^>. (4^a- i .i \ ji J_Juj_a ji l_JLjs jl) 

^J^JJI (_^<a_aL>JI £(_£j»j>. ^ j ' ^ J ' a ^ JuJi^tHj i n l ^j^jjlj ^ i n^Jj jJI 

(j_a Ijuvl j 1 j (jLa i La}_b (^jlcLUI ^1 j.5)VI oj^-b .J^LiJI L5j_^y'>I' 

.(Jjjs-I SjJLcLja 3 1 1 ill i .i 4ir i n'l C.4-iTllI 2 « j taS ^ i .._) 4jJLcLiII J^-u^ i nil 

Mutation ijJsls 

vZjLJLsjlJI iIiJljo dJJj I JlC Laji) 3-ulj^JI SjLU ^ j_Ju 

J ■ aljVI <LiW: JUj J-21b (Sjj Ju>JI 4-uIj^II cljl jL>oVI j JljjjVl^ iut-iJaJI 

. Jj^SU SlLiLL^ 2j>^ij 3^MJI JL^J-Vl ^Jl 
Spontaneous mutation <L JUi3 a 

ji 4jijLui_jSLII (J-al ^jlJI d la i ol CjI Jl^-**i i nl J Lj * j i la Cj J_r»o 5j dla 
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(jLuJUIg OoljgJI 



Rh-f actor (j^^aj J^»l£ 

Genetic disorder '^Hbi 
Crossing-over 

Genetics iUilj^Jl pic 

t L^JL2ILi!j Lfll-a£ 4-2jjJaj 4_u!j^JI 3^m sLojJojj (jjjjJLj (_g jJ! jaLiJ! 

.jj>.V i J T p* (j-o CjLaLjlIIj (_^>1j-«^Mj CjLLt-aJ! <JL<lu1j 4jt_j_Ja jjjjjJU Li^ 

Genetic factors l^c 
Amniocentesis ilaaUJI (J ^-». i ) 

fiLo_t£_i Sj-il ^ La i ul (^_L>Jl_] Ja_j_>Jt1 Jaje-ll I JjLj_u (Jt4^ tje-m 
- La -» ill ^JjL_o ^J_lL>o q£a . £j\j->*1\ d 2 La * a JU£. (J_«L>J! SijJJ p i n~w JJ-*-^ 
( _ ;r i 4_ljIjjJI CiL&j Mi'tlj (_pslj_a^/l ifljjtJ, *La=-iLjiJI «LjJLtl>J! Lj^LiJIj 

.jr<_oJ! 

Blood groups fjJI JJL^ 

Incompatible groups ~<Uah 1 JJ L^ia 

Compatible groups <Laa1 JJL^ta 

Virus (jjSiIj) (jj/jj-lS 

^^ia-aL^ ^j-o ^ a-L-Lga-ll Li^_>J1 £J^>* jj-LaJI ijr 3 4_j_aI_lLo JjjLs.} 

Lj^L>JI ' alijt a CjLj/j(j_Lii)l L-ij-i aj .(^yJLujjj i_3^Lij JaLta (Lij jl Ljj) (.gjij-i 
2 a j i a 1 1 4j1=»JI cZjLiJT (^k: dilju j Laj ■ 4jj_uSLJI j 4-uLiJ! j 3_ul ^jjJI 
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Nitrogen base iuJL^jj^Lu SjlcLs 

Dwarfism <La1Jii 
fallopian tube lj^J La 3 Lli 

Carcinoma <La jJLujj5 

Chromatid jluUj^ 
Chromosome ^^m^jjS 

^L_aIL)V1 4_lLjX, <J^L>. «Lt-£ilt2j JLt£. (j\juuu^£ ^JSLtoij cL^_ua1j ' a * JLALfujj 

chromosome-X ^'ij m j» j-u j-a jyi 

lt-^ eH- 1 ^' iSj-^*- 5 '(J-"-^^' ^^-^ iL ^-^ JJt ^ f>*- 0 >°jL>^ 

chromosome- Y <j j Lus j» ^ 

^Lxju^M iCjLuj>J! (j-o (_JjJLa JJLc (_£ji»-J .CjLj! _jj-><-!I p la * aj 

Leukaemia iu^SjJ 
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(jLuJUIg OoljgJI 



Lymphoma tbajiipJ 

Ovary t a 

Donor 

Dominant (jJLu) i—iijCua 
Recessive 

Microscope ^ jjIs j-^^?- 0 

Edward's syndrome Aj'j- 5 ! O^J- 0 

Phenylketonuria (^LtliiJI ^jIjSLII J>J! <_P = '> j0 

Tuberous sclerosis ^jlsJ! l-Jj-ooJI (j^J- 3 

Cystic fibrosis l.^.j-wtl • ^j'-^j a 

Diabetes j£ i ..II (_p=>o 
Spina bifida (3j-2jiJ,l) ^iill t_J. 

Nail-patella syndrome 2 ^ tl-j Aktl <_p=>j_o 

Tay-sachs disease (j^L^-^Lj (_P=>a 

Turner's syndrome J-l>rP o^J- 0 

Down's syndrome Uj'- 5 o^J- 0 

Niemann-pick disease dLi-jj-a-iLj <_p=j-o 

Haemophilia ^Ij^JI j»jJI i (_p=j-o 

Hurler's syndrome j4>* O^J- 3 
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ft i r> I o 1 1 ■**■ 1^11^ I I K n I Q 



Hunter's syndrome o^J- 0 
Genetic disease cP'jJ lP^J- 0 

linked-X (c? ' f x -3- 1 - u 3- a ^l>^^ J A ) U " f^Lj ■ La <"j a 

.(^^>J1 IjLA Lh* J^tHj ^ a ' a ^ m i ntl ^au-u^-aj^£J1 ^jji^. df^* 

Recipient Jj?" . ..a 

Serum .i-aLJ^/l <jji j»jJ! Laj^Li J ■ a ^ 

Anti-serum jLii* J^a» 

. jLtiaJLl p i n3eU <_3_}1j-a ^ 1 La < a a 

Ultra-sound iuja^s Jja^ GL>.j^a 

(jLjuVI (jjl (J^3 (j-a a t ii (jSLaj V ijjjjaj I JL>- JLc -S-ijJ Cj! j CjL>-jjs 

.jjL^j^/l ,j-\_L>J ^ xLaJI ease all ( _ ;r 3 CjLvjA! tfJLA J-"'-*-' 

Concordance jia I >U I ' 



1 j i ^ j u 1 . 4_Lj_slj3 3jL>.!j 4-aj-aJ 3 ^>.^/1 jqjI ^aliJ! 4-1 1 uull 4j>.j_} 

. 4j^_(_a 

Isotopes 4 n i7i a jJLLaj 

^jj^JI i ^h-»." 1 ^ *Ct jjl _}Jjl!1 jj-oAj l_$J j ' ga i*Jl (j-o^J ^-^J-^ 

J j 5-ii II ^ ^Jj ' J 4 ^ '•iJ'-'- a ''Lg-jl ° 4-j j l—La-iSL! I I j"l A , ^. jjjS^j (_£jjJI 

. 32 jj A ■ .. Atlj 

Homozygote ^yij 

t tiJ tiJ ijj i* ) * ) :<JLiLa 4jjLaILa CjLLo* 4j La^j_o^_a J)j^ (J_a_r»o -i>^ 

4— l -L ljv 4_j_La_La_i J) U" i La-i3 Jl>.1j £^oj jj-* CjLLj_aL>. w 5 III -Sj-o-H •^y s 
. ( j\s^$l\ ^jjS jj* La£ J^l _oj<J! Jljju! ^ La ». ^ a (j^-a-i ^-3 4-L<j<-a 

Nucleus Slaj 

»l uJtJ JoLso . CjLaj_<_uj_aj|j£LJ!j CjLujJ! fj^- (_£_oIiie-J (_gj-JI 4_lL>J! «j^>- 

Slj_Ll! .4 i ii j 4_jjl_LajSLI! L^jjLa 4jjijjJ! (_p3L«j>.^/l J*C i"i"j lSJO 1 

L>L>J! (^Sj ijibjl! 2 xLa ■ -jj J< iSJI 4jjj^ 4-uiJ! Lj}L>Jt ^ ji^V! (^ic: 
w I c 5j Laj ' "II I glfljlaj . JJLa^s J-3j-a jl Oulj JSLjI/ a! j-lLJ (jjSLj V Sj-uilll 
.4_u1j^aJ1 ^jl ' aa >JI J-^-iJ 4_oJHj>J t 1 4j^L>J1 CjLjJLjlAJI 

Nucleolus 
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(jUujUlg OoljgJI 



4_jJLjJL>J1 Cj1j!i CjLi^j ijr 3 Jl>. 3j-j_4lLa 4_j_u_o* c-^-j^Ijj 

4_oia_L4-i lLujjjj CjLsjj^jjIjJIj Ljj ( __)ia-aL>. CjLlL^C ^£ <- t-ajj 

. 3 J JL^_a S_t_4 a^l) 

Genetic engineering 2u2 |^ S_tu 

4_u1jj _}1 (JJlj (J-s-*-JJ i^jlj^U 4jy jjj^>J! (J-*jj J-) ^qJLjlJI 

Hormone ^)^aj^A> 

p i n -»J1 ^JL^cj 4j^_j_>J1 CjLjJLauUI J-jJ- 1 t -^P* p i n-»J1 lO^"' 

Haemoglobin J^jjJjs- >4-<-4 

Bivalent j» ^ j^^SLT 1 3 jl> 3 
Heredity 

Transgressive quantitative Genetics (d-ijjilua) Sj^L^ILa <Lc«£ 

Geneticist (ajIj^JI pic ^ ^mn^i a) ^Ij^j 

Malignant tumour (cancer) (^Us ^) 

Bengin tumour ( jl<^>.) tt u a A . >xc f jj 
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(jLuJUIg OoljgJI 



SINGLE-FACTOR INHERITANCE 



sl/Sl Parents 





Homozygous (pure-breeding) black mouse x Homozygous brown mouse 



3_boVl UvLiJI Gamete 
CjtL^Ltil Mother 
Cells 

tjJI MEIOSIS 

I |J 

sperms 



(5 

4 \ 



® 
® © 



jL^il FERTILIZATION 



ZYGOTE 



® 



Fl PROGENY 



JjVI JWI 




Bb Bb 

all heterozygous black 



JjVl J-^J! -I jl^I^ J^Li^lj^^ Jll^o'j^ 1 ^(^-^'u^" 2 (33) JSL5. 
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£aJLo 



SINGLE-FACTOR INHERITANCE 




Bb Bb 

Heterozygous black mouse X Heterozygous black mouse (both from, F2 progeny) 



GAMETE 

MOTHER \__ _y 

CELLS / \ 

MEIOSIS J*V_y± I *Luuu I £? T 

sperms 
GAMETE F 

(2 possibilities) 



QjJj : jj^ul 3) 

F2 Progeny 
(probability) 
3 black: 1 brown 
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(jLuJUIg OoljgJI 



PARENTS 



J-oUi j^jj! Black, uniform bull x Red spotted cow 



GAMETE 
MOTHER 
CELLS 

MEIOSIS (jJIpi-VI »l ,„yi^ 
GAMETES Cjt-^U 





FERTILIZATION uaj.1 



5 © ©di 



ZYGOTE 5 ij-aim 




Fl PROGENY 



BbUu BbUu 
all heterozygous i>\-a-<fc _s^j_uf 
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£aJLo 



PARENTS 



TWO-FACTOR INHERITENCE 

XS, BbU **■ BbUu #■ 

Heterozygous black, uniform bult x Heterozygous black, uniform, cow (both from f2 progeny) 

GAMETE 



MOTHER 
CELLS 
MEIOSIS ^Ij^i-I ^L_o^ 




possible combinations 
of sperms and ova at 
FERTILIZATION 



1 each square represents the 
zygote that would result if 
a particular sperm (left- 
hand column) fertilized a 
particular ovum (top line) 



F2 PROGENY 
(probability) 



4? 
ft ft 

Black uniform Black spotted 



Red uniform Red spotted 
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. ^LuLkj^-J! 4jIj>II 4jj>jjj>.j (MIBOIL) Ll^J^-iJ! JLgJ-a * 
c^li-O". (Siri) ^£j—i-u 4_*_«L>. ijr 5 jj-o-uj JajLua LjJ-Jb* J-<uu * 
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